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PUBLISHERS'  NOTE. 


This  volume  has  been  made  up  from  those  sections  of  Dr.  Deaver's  complete 
work  on  "Surgical  Anatomy"  which  treat  specially  of  the  regions  which  are  of 
greatest  interest  to  those  practitioners  who  confine  their  work  to  Diseases  of  the 
Eye,  Ear,  Nose,  Mouth,  Throat,  and  Nervous  System,  and  provides  this  class  of 
specialists  with  an  absolutely  unique  book,  useful,  practical,  new. 

The  illustrations  which  were  prepared  to  exemplify  the  text  have  been  drawn 
directly  from  dissections  made  for  the  purpose.  They  are  accurate,  artistic,  real- 
istic, and  are  reproduced  in  accordance  with  the  highest  standards  of  typography. 

The  text  is  clear,  succinct  and  systematically  arranged.  It  sets  forth  the  prin- 
ciples of  anatomy  as  applied  to  medicine  and  surgery  and  describes  with  thorough- 
ness the  anatomic  conditions  fundamental  to  the  various  surgical  operations. 
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HEAD  AND  NECK. 


DISSECTIOIi   OF  THE  NECK. 
SURFACE  ANATOMY. 

The  surface  anatomy  of  the  region  of  the  neck  should  be  considered  in  re- 
gard to  its  superficial  veins  and  nerves,  the  upper  portion  of  the  respiratory  tract, 
the  prominent  muscles,  the  pulmonary  apices,  the  sterno-clavicular  joints,  and  the 
large  vessels.  The  skin  of  the  front  of  the  neck  may  lie  either  in  horizontal  or 
vertical  folds,  the  former  being  more  common,  and  always  seen  in  infants.  In 
stout  persons  the  deposition  of  fat  in  the  subcutaneous  tissues  makes  these  folds 
verj''  prominent,  producing  the  condition  known  as  "double  chin."  Vertical 
folds  occur  in  the  aged,  especially  in  those  who  have  lost  much  adipose  tissue, 
in  consequence  of  w^hich  the  old  and  inelastic  skin  can  no  longer  adapt  itself. 
The  anterior  and  most  prominent  ridges  of  the  surface  of  the  neck  are  due  to  the 
anterior  border  of  the  platysma  myoides  muscles.  : 

Length  of  the  neck. — The  variability  w^hich  exists  in  the  length  of  the  necks 
of  different  persons  is  due,  as  Mcrkel  points  out,  to  three  factors :  First,  to   the  ; 

I 

position  of  the  shoulder  girdle  ;  second,  to  the  contour  of  the  border  of  the  trape- 
zius muscle ;  third,  to  the  thickness  of  the  neck.  The  superior  thoracic  aperture 
is  oblique  from  behind  forward  and  downw^ard  ;  in  some  persons  this  obliquity  is 
greater  than  in  others,  so  that  the  supra-sternal  notch  may  be  on  a  level  with  the 
third  thoracic  vertebra  ;  this  wall  consequently  cause  the  inner  end  of  the  clavicle 
to  lie  lower,  and  the  neck  will  appear  longer.     When  the  border  of  the  trapezius  i 

i 

muscle  sloj)es  gradually  toward  the  shoulder  instead  of  curving  rather  abruptly  ! 

( ait  ward,  the  neck  will  ap{)ear  longer  ;  a  thin  neck  presents  a  longer  appearance  I 

than  a  thick  and  muscular  one.  ' 

The  length  of  the  cenncal  ix)rtion  of  the  spinal  column  does  not  vary  much 
in  different  persons. 

The   stemo-cleido-mastoid  muscle,  because   of  its   prominence   throughout  i 

its   course,  is  the  great   landmark   of  the   neck,  and   extends  from  the  sterno-  I 
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clavicular  junction  to  behind  the  ear.  Any  movement  of  the  head  which  draws 
the  ear  downward  and  fon^'ard  renders  the  muscle  prominent.  It  divides  the 
side  of  the  neck  into  the  anterior  and  the  j)osterior  triangle.  In  subcutaneous 
section  of  the  lower  attachments  of  this  muscle  it  must  not  be  forgotten  that 
the  fossa  stiprachvicularis  minor,  the  triangular  interval  between  the  sternal  and 
clavicular  origins,  marks  the  position  of  the  common  carotid  arterj'  and  internal 
jugular  vein. 

The  supra-sternal  fossa,  termed  *^ fonticulm  guUaris  "  by  the  old  writers,  lies 
between  the  sternal  origins  of  the  two  sterno-mastoid  muscles.  In  beautiful 
necks  it  is,  of  course,  filled  with  fat,  but  even  then  the  rounded  contour  of  the 
sternal  attachment  of  tliis  muscle  is  evident,  though  graceful  withal.  When  the 
finger  is  deeply  insinuated  into  the  supra-sternal  notch,  the  pulsations  of  the 
innominate  artery  can  often  be  felt ;  those  of  a  dilated  aortic  arch  may  also  be 
perceived.  Retraction  of  the  tissues  in  the  supra-sternal  notch  during  inspiration 
is  often  seen  in  marked  dyspnea,  as  in  laryngeal  obstruction. 

The  stemo-clayicular  joint  may  be  readily  identified  at  the  side  of  the  supra- 
sternal notch — in  stout  persons  by  movement,  and  by  sight  alone  in  thin  individ- 
uals. Its  upper  border  marks  the  origin  of  the  innominate  vein  uj)on  both  sides, 
behind  which,  on  the  left  side,  lies  the  common  carotid  artery,  and  on  the  right 
side,  the  bifurcation  of  the  innominate  artery ;  still  farther  back  is  the  apex 
of  the  lung.  The  innominate  artery  is  relatively  higher  in  children  than  in 
adults. 

The  apex  of  the  lung  extends  from  one  to  two  inches  above  the  clavicle,  and 
higher  in  very  long  necks ;  it  is  also  higher  in  women  than  in  men.  It  is  covered 
by  part  of  the  scalenus  anticus,  stemo-thyroid,  and  stemo-cleido-mastoid  muscles, 
and  to  the  inner  side  of  the  scalenus  anticus  muscle  it  is  crossed  transversely  by 
the  subclavian  vessels.  This  portion  of  the  lung  is  more  commonly  the  site  of 
tubercular  deposits,  and  should  be  examined  by  percussion  and  auscultation 
immediately  above  and  below  the  inner  part  of  the  clavicle. 

The  supra-clayicular  fossa  is  the  depression  above  the  clavicle  l^etween  the 
sterno-mastoid  and  trapezius  muscles.  The  external  jugular  vein  tenninates  here. 
It  is  well  defined  in  emaciation  due  to  wasting  diseases  and  in  old  ago.  It  marks 
the  place  where  the  vessels  and  ners-es  pass  from  the  neck  into  the  axilla,  and  a 
knife  thrust  backward,  downward,  and  inward  through  this  do]^ression  would 
injure  a  number  of  important  structures.  The  transvei'sc  processes  of  the  cervical 
vertebne  may  be  felt  by  pressure  directed  inward  through  the  upper  paii  of  the 
fossa.  In  thin  persons  the  posterior  belly  of  the  omohyoid  muscle  can  also  be 
felt  in  this  space,  just  above  and  parallel  to  the  clavicle.     During  inspiration  the 

n  produced  by  the  omo-hyoid  muscle  on  the  deep  cervical  fascia  is  plainly 
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discernible.  Holden  likens  its  central  tendon  to  a  rudimentary  cervical  rib,  its 
posterior  belly  to  a  digitation  of  the  serratus  magnus  muscle,  and  its  anterior  belly 
to  a  st^mo-hyoid  muscle. 

The  subclavian  artery  extends  from  one-half  of  an  inch  to  an  inch  above  the 
clavicle,  in  the  supra-clavicular  fossa,  close  to  the  external  border  of  the  stemo- 
mastoid  muscle,  where,  by  moderate  pressure  directed  downward,  backward,  and 
inward,  it  can  readily  be  compressed  against  the  first  rib ;  pressure  directed  other- 
wise would  meet  no  bony  resistance,  and  bleeding  could  not  be  controlled. 

The  carotid  arteries  are  readily  found  in  the  neck  along  the  anterior  or  inner 
margin  of  the  sterno-mastoid  muscle,  being  covered  by  its  anterior  border,  particu- 
larly in  the  lower  part  of  the  neck.  The  common  carotid  artery  divides  opj)Osite 
the  upper  border  of  the  thyroid  cartilage.  From  this  point  at  the  anterior  border 
of  the  sterno-mastoid  muscle,  a  line  drawn  to  the  lobe  of  the  ear  indicates  the 
course  of  the  external  carotid  artery.  The  position  of  the  common  carotid  artery 
is  represented  by  a  line  drawn  from  the  sterno-clavicular  articulation  to  a  point 
midway  between  the  angle  of  the  lower  jaw  and  the  mastoid  process. 

The  external  jug^ular  vein  passes  down  the  neck  in  a  line  drawn  from  the 
angle  of  the  inferior  maxilla  to  the  middle  of  the  clavicle.  By  compression  of  its 
lower  end  the  vein  may  be  made  to  stand  out  prominently.  Occasionally  ajugtdo- 
cephalic  branch  passes  over  the  clavicle  from  the  cephalic  to  the  external  jugular 
vein.  The  anterior  jugular  vein  is  usually  found  near  the  anterior  margin  of  the 
stenio-mastoid  muscle. 

The  hyoid  bone,  directly  behind  the  lower  border  of  the  chin  in  the  ordinary 
attitude  of  the  head,  may  be  felt  in  its  entirety  through  the  skin.  To  its  upper 
border  are  attxiched  the  base  of  the  tongue  and  the  genio-hyoid  and  mylo-hyoid 
muscles,  which  form  the  floor  of  the  mouth.  Below  the  body  of  the  bone  are 
the  thyro-hyoid  space  and  membrane,  the  center  of  which  corresponds  to  the 
j)osition  of  the  epiglottis.  The  greater  cornu  of  the  bone  is  the  landmark  which 
locates  the  origin  of  the  superior  thyroid,  lingual,  and  facial  arteries.  The  origin 
of  the  superior  thyroid  arterj^  is  just  below  the  level  of  the  greater  cornu  of  the 
hyoid  bone,  that  of  the  lingual  artery  is  opposite  to  the  greater  cornu,  and  that 
of  the  facial  artery  is  just  above. 

The  thjrroid  cartilage  forms  the  anterior  projection  in  the  neck  called 
*'  Adam's  apple  '* ;  it  is  larger  in  men  than  in  women,  so  that  there  is  increased 
]cn<rth  of  the  vocal  cords,  which  have,  therefore,  in  accordance  with  a  well-estab- 
lished law  of  physics,  a  lower  pitch,  thus  accounting  for  the  deeper  tones  of  the 
male.  The  entire  cartilage  is  sul)eutaneous,  its  borders  and  cornua  being  easily 
traced  by  the  finger.  The  lateral  lolx's  of  the  thyroid  gland  ean  be  indistinetly 
felt  upon  each  side  of  the  cartilage,  and  it  is  said  the  pulsations  of  the  su])erior 
thyroid  artery  may  readily  be  felt  at  the  tip  and  front  of  the  lateral  lobe  ;  this, 
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ifj^^n^v^r.  is  exceptional.     Below  this  cartilage  is  the  crico-thyroid  space,  which  is 

i:t:«i[ue*i  by  the  crico-thyroid  membrane.     It  is  through  this  membrane  that  laryn- 

4ir»tt»my  Ii^  j»ertbnned,  care  being  taken  to  hug  the  upi>er  border  of  the  cricoid 

artxiac^f.  5o  that  the  incision  may  be  as  far  as  possible  from  the  vocal  cords  and 

•  lit  :no>thvroid  arteries. 

The  ¥OCal  cords  are  situated  slightly  below  a  point  midway  between  the  deep- 
si  -wrr  of  the  incisiira  thyroideae  and  the  lower  border  of  the  thyroid  cartilage. 

The  cricoid  cartilage  is  always  prominent,  and  can  readily  be  discerned.  It 
it::^  ,>j»^v^te  the  sixth  cervical  vertebra.  Its  lower  border  is  on  a  level  with  the 
-wuiuwtioement  and  narrowest  part  of  the  esophagus ;  for  this  reason  all  bodies 
•%aica  have  entonxl  the  pharynx  but  are  too  large  to  pass  through  the  gullet  will 
\.\i^  behind  the  cricoid  cartilage.  The  cricoid  cartilage  is  just  above  the  level  at 
^hica  tht^  onuvhyoid  muscle  and  the  inferior  thyroid  artery  cross  the  carotid 
siiv^iith,  the  iiuiscle  being  in  front  of  the  sheath  and  the  artery  behind.  Slightly 
IV'tOH  the  level  of  this  cartilage  and  beneath  the  anterior  border  of  the  sterno- 
*uu6(oivl  uius^*le  is  the  carotid  tubercle,  against  which  the  common  carotid  artery 
nuiv  Iv  vviupressed.  This  is  the  anterior  tubercle  of  the  transverse  process  of  the 
NtV.a  vvrviail  vertebra. 

The  moyements  of  the  larynx  are  frequently  overlooked.  The  larynx  rises 
iurut^  vloirlutition,  in  singing  a  high  note,  and  in  expiration ;  it  descends  in 
>iu^tu^  low  notes,  in  inspiration,  after  deglutition,  and  during  retching  and 
^\HiiUii\$:.  When  the  larj-nx  is  moved  from  side  to  side,  a  grating  sensation,  due 
■a>  itK'  friction  of  the  superior  coniua  of  the  thyroid  cartilage  against  the  si)inal 
vviuuuu  is*  jvrceived.  The  larynx  is  pushed  forward  in  the  passage  of  masses 
vht\H.^h  the  lower  pharj^nx.  The  sudden  upward  rush  of  vomited  matter  produces 
>uvtvn  ujHni  the  larynx,  drawing  out  obstinately  adherent  folse  meml)rane  and 
vNHAVtious  of  glairy  mucus ;  this  is  one  reason  for  giving  children  emetics  in  crouj). 

*rtio  trachea  is  situated  immediately  below  the  cricoid  cartilage.  Ordinarily, 
>K*t  uiv^ri'  than  one  and  one-half  inches  of  it  appear  above  the  sternum  ;  an  inch 
^Hv*i\\  however,  may  be  revealed  if  the  neck  l)e  in  extreme  extension.  This 
\jb^u^tl\'  leaves  about  eight  rings  in  the  neck,  of  which  the  second,  third,  and  fourth 
;^^  vVxVivd  by  the  thyroid  isthmus.  The  front  of  the  trachea  may  lie  one  and 
vHfc«>half  inches  deep  at  the  toj)  of  the  sternum,  owing  to  the  recession  of  the  lower 
.j^^'taU  and  upi)er  thoracic  vertebrae.  Opening  of  the  trachea  to  relieve  dyspnea 
*.N'«^'t  with  many  difliculties  not  all  demonstrable  in  tlie  cadaver — the  strong  and 
M%^1  alternate  nuiseular  contractions,  the  heaving  larynx,  the  distended  anterior 
ilUlCUlar  veins,  the  flexed  neck,  the  swollen  thyroid  isthmus,  the  distended  thyroid 
m||iXU9  **f  veins,  and,  fre(|Uently,  a  middle  thyroid  artery.  All  inci.^ions  into  the 
tannplit^i  should  be  in  the  nietlian  line,  where  fewer  important  structures  need  be 

^hI.     It  is  often  advisable   in    cases   of  dyspnea   to    incise  the   crieo-thyroid 


SURFACE  ANATOMY  OF  THE  NECK.  25 

merabrane,  and,  if  necessary,  the  cricoid  cartilage  may  be  divided.  If  a  lower 
oi)eration  be  required,  it  should  be  done  when  the  patient  has  become  quieted 
after  relief  of  the  dyspnea. 

The  back  of  the  neck  presents,  above,  the  external  occipital  protuberance  and 
the  superior  cur\'ed  ridges  of  the  occipital  bone ;  below,  the  spinous  process  of  the 
seventh  cervical  vertebra  (vertebra  prominens)  and  the  ligamentum  nucha},  extend- 
ing between  the  protuberance  and  the  spine  of  the  seventh  cer\'ical   vertebra. 

* 

For  an  inch  below  the  superior  curved  ridges  of  the  occipital  bone  the  thin  cere- 
bellar fossae  of  the  occiput  are  not  more  than  one-half  of  an  inch  from  the  surface ; 
their  walls  are  so  thin  at  times  that  they  may  easily  be  penetrated  with  a  sharp 
knife.  About  an  inch  below  the  external  occipital  protuberance  a  sharp,  narrow 
instrument  could  be  pushed  fonvard,  either  above  or  below  the  j)Osterior  arch  of 
the  atlas,  thus  severing  the  upper  end  of  the  spinal  cord  and  destroying  life. 
About  one  or  one  and   one-half  inches  on  each  side   of  the   external   occipital 

a 

protuberance  the  occipital  artery  pierces  the  trapezius  muscle,  below  the  superior 
curved  ridge,  and  passes  over  the  occiput  to  the  vertex ;  it  is  accompanied  by 
the  great  occipital  nen'^e.  The  outer  margin  of  the  trapezius  muscle  merges 
with  the  shoulder  as  it  passes  to  it,  and  forms  the  graceful  outline  of  the  neck  so 
well  exhibited  in  some  of  the  pictures  of  noted  beauties.  Deep  pressure  in  the 
median  line  near  the  occiput  reveals  the  bifid  spine  of  the  second  cervical 
vertebra.  The  spines  of  the  third,  fourth,  and  fifth  cervical  vertebrae,  because 
of  their  shortness  and  recession,  are  not  readily  felt.  The  spine  of  the  sixth,  and 
more  especially  of  the  seventh,  cervical  vertebra  may  easily  be  detected.  The  fifth 
cen'ical  spine  is  opposite  the  cricoid  cartilage  and  the  upper  end  of  the  esophagus ; 
that  of  the  seventh  is  behind  the  apex  of  the  lung,  which  is  higher  in  M'omen. 

Congenital  cervical  fistulas. — A  brief  resume  of  the  development  of  the  neck 
is  here  introduced  in  order  to  explain  the  mode  of  occurrence  of  certain  interesting 
and  imi>ortant  congenital  defects. 

The  antero-lateral  portion  of  the  neck  is  formed  largely  from  the  branchial  or 
ri^(rnl  arches,  four  in  number  on  each  side,  connected  posteriorly  with  the  spinal 
column,  but  not  at  first  uniting  anteriorly  with  one  another.  These  arches 
are  soj^arated  from  one  another  by  the  branchial  clefts,  also  four  in  number  on 
each  side,  the  fourth  one  being  below  the  last  arch. 

The  first  or  mandibular  arch  is  concerncMl  in  the  formation  of  the  maxilla? ; 
it  is  separated  from  the  second  arch  bv  the  first  branchial  cleft,  which  is  the  only 
cleft  remaining  in  the  adult. 

The  first  branchial  cleft  persists  as  the  external  auditory  meatus,  middle  ear, 
and  Eustachian  tube.  Irregularities  in  development  may  lead  to  the  formation  of 
fistulous  openings,  which  are  usually  found  in  the  vicinity  of  the  tragus  of  the  ear. 


•>*>  SURGICAL  AXATO^ir, 

The  lower  three  arches  are  concerned  in  the  formation  of  the  tissues  of  the 
neck. 

The  visceral  clefts  open  internally  into  the  pharynx  ;  no  communication  of 
the  pharynx  with  the  exterior  ever  occurs,  for  a  delicate  membrane  divides  the 
cleft  into  an  inner  (pharyngeal  pouch)  and  an  outer  portion  (branchial  furrow). 

The  lower  three  clefts  normally  disappear,  certain  traces  found  in  the  pharynx 
and  larynx  alone  remaining. 

The  third  and  fourth  arches  are  small,  are  gradually  overlapped  by  the 
second  arch,  and  lie  in  a  depression  known  as  the  sinus  cervicalis.  It  is  through 
imperfect  closure  of  this  sinus  that  most  of  the  congenital  cervical  fistulse  occur. 
These  are  narrow,  epithelium  lined  tracts,  opening  externally  near  the  anterior 
border  of  the  stemo-mastoid  muscle.  When  complete,  they  open  internally  into 
the  pharynx.  If  the  internal  portion  of  a  branchial  cleft  fail  to  become  obliter- 
ated, while  the  outer  j)ortion  is  closed  as  normally,  a  pharyngeal  or  esophageal 
diverticulum  may  form.  Furthermore,  if  the  cleft  become  closed  externally  and 
internally  and  an  intermediate,  unobliterated  portion  persist,  the  epithelium  lining 
this  cavity  may  proliferate  and  undergo  various  changes,  and  thus  a  so-called 
branchial  cyst  result.  These  branchial  cysts  occur  in  the  submaxillary  and  supra- 
clavicular regions  and  at  the  borders  of  the  stemo-mastoid  muscle. 

Dissection. — ^The  neck  should  be  extended  and  made  prominent  by  placing  a 
block  beneath  the  shoulders.  An  incision  should  be  carried  from  the  symphysis 
of  the  lower  jaw  down  the  middle  line  of  the  neck,  to  the  middle  of  the  top  of  the 
sternum  ;  a  second  and  a  third  incision  should  be  made,  the  former  along  the 
clavicle  to  the  acromion  process,  the  latter  along  the  lower  border  of  the  lower  jaw 
to  the  angle  of  the  jaw,  thence  to  the  lobe  of  the  ear,  and  beliind  the  ear  to  the 
transverse  incision  made  in  dissecting  the  scalp.  The  face  should  then  be  turned 
away  from  the  side  on  which  the  dissection  is  being  made,  and  retained  in  position 
with  hooks,  the  skin  being  raised  and  reflected  from  before  backward  to  beyond  the 
anterior  border  of  the  trapezius  muscle. 

The  skin  covering  the  side  of  the  neck  is  thin,  quite  elastic,  and  can  readily 
be  raised  into  folds,  which  always  contain  the  platvsma  myoides  muscle ;  these 
conditions  favor  the  perfonrftince  of  plastic  operations.  In  these  respects  it  differs 
from  the  skin  over  the  nape  of  the  neck,  which  is  ver\'  dense  and  adherent  and 
more  freely  supplied  with  ners'os,  but  not  nearly  so  well  supplied  with  blood 
vessels.  Oirbtincle  \^  usually  seen  at  the  lower  part  of  the  back  of  the  neck  near 
tin?  uKMlian  line.  The  nape  of  the  neck  was  fonnerly  a  common  site  for  the  intro- 
duction of  sefoiis  and  the  application  of  /x.s*>/(,"«. 

The  superficial  fascia  now  exposed  is  a  very  thin  lamina  of  areolar  and  adi- 
pose tissue,  divisible,  as  elsewhere,  into  two  layers,  the  deep  one  being  a  verj'  deli- 
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cate  layer  of  laminated  tissue.  Between  these  two  layers  are  the  platysma  myoides 
muscle,  the  external,  anterior,  and  posterior  jugular  veins,  the  superficial  branches 
of  the  cervical  plexus  of  nerves,  and  the  infra-maxillary  branch  of  the  cervico-facial 
division  of  the  facial  nerve.  The  fat  in  the  superficial  fascia  above  the  hyoid  bone 
may  be  extensively  developed  and  produce  the  condition  known  as  "  double  chin." 

Dissection. — ^The  superficial  layer  of  the  superficial  fascia  should  be  removed 
in  the  manner  practised  in  reflecting  the  skin.  This  dissection  exposes  the 
platysma  myoides  muscle. 

The  platysma  myoides  muscle  (the  superficial  cervical),  a  broad,  thin  muscle, 
lies  immediately  beneath  the  skin  and  the  superficial  layer  of  the  superficial 
£BLScia ;  it  covers  the  front  and  side  of  the  neck,  extending  from  the  summit  of  the 
shoulder  and  front  of  the  chest  to  the  face.  This  muscle  is  a  member  of  the  pan- 
nicalus  camosus  group.  It  arises  from  the  deep  fascia  covering  the  pectoralis 
major,  deltoid,  and  trapezius,  muscles,  and  ascends  obliquely  forward  along  the  side 
of  the  neck,  for  insertion  into  the  lower  border  of  the  lower  jaw,  the  superficial 
£BLScia  of  the  cheek,  the  muscles  at  the  angle  of  the  mouth,  and  the  integument  of 
the  chin.  The  anterior  fibers  cross  those  of  the  opposite  side  just  below  'the 
symphysis  of  the  lower  jaw,  and  are  inserted  into  the  integument  of  the  chin ;  the 
middle  fibers  are  attached  to  the  lower  bprder  of  the  lower  jaw ;  the  posterior 
fibers  are  prolonged  over  the  masseter  muscle,  and  are  inserted  into  the  super- 
ficial fiascia  of  the  cheek  and  the  muscles  at  the  angle  of  the  mouth.  Those  fibers 
passing  transversely  to  the  angle  of  the  mouth  constitute  the  risorius  muscle. 

Nerve  Supply. — From  the  infra-maxillary  branch  of  the  cerv'ico-facial  divi- 
sion of  the  facial  and  the  superficial  cervical  nerv^es. 

Blood  Supply. — From  the  vessels  ramifying  in  the  superficial  fascia  of  the 
neck. 

AcnoN. — It  draws  the  lower  lip  downward  and  outward  by  contraction  of  its 
upper  fibers ;  when  all  the  fibers  are  contracted,  however,  the  skin  and  superficial 
fisLScia  of  the  neck  between  the  clavicle  and  lower  jaw  are  raised,  being  made  taut 
between  these  two  bones  ;  it  also  helps  to  depress  the  lower  jaw,  or,  if  the  jaw  be 
fixed,  assists  the  opposite  stemo-mastoid  muscle  in  flexion  and  rotation  of  the  head 
toward  its  own  side.  The  anterior  edge  of  the  muscle  is  distinctly  visible  in 
emaciated  and  aged  persons,  forming,  with  the  platysma  of  the  opposite  side, 
two  divergent  folds  descending  from  a  little  below  the  chin.  As  the  muscle  dips 
into  a  depression  above  the  clavicle,  by  elevation  of  skin  and  fasciae  at  the  root 
of  the  neck,  it  relieves  pressure  upon  the  veins  and  fiivors  the  return  circulation. 

Injuries  of  the  neck,  with  destruction  of  considerable  portions  of  the  integu- 
ment and  platysma,  as  in  burns,  are  u.sually  followed  by  deformity  from  cicatricial 
contraction.     Pus  in  the  loose  tissues  under  the  platysma  may  burrow  extensively, 
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descending  from  the  submaxillary  region  to  the  upper  part  of  the  ehest-wall,  where 
pointing  may  occur. 

Dissection. — The  platysma  should  now  be  removed,  cutting  it  across  near  the 
clavicle  and  reflecting  it  upward  to  its  insertion  into  the  jaw,  thus  exposing  the 
subcutaneous  portions  of  the  superficial  branches  of  the  cervical  plexus  of  ner\^es, 
the  infra-maxillary  branch  of  the  cervico-facial  division  of  the  facial  nerve,  and  the 
anterior,  external,  and  posterior  jugular  veins. 

The  external  jugular  vein  arises  in  the  substance  of  the  parotid  gland,  and  is 
formed  by  the  union  of  the  posterior  auricular  vein  and  the  posterior  division  of 
the  temporo-maxillary  vein.  It  runs  down  the  neck  in  a  line  drawn  from  the 
angle  of  the  lower  jaw  to  the  middle  of  the  clavicle,  first  passing  over  the  sterno- 
mastoid  muscle,  and  then  along  its  posterior  border  to  the  root  of  the  neck,  there 
piercing  the  superficial  layer  of  the  deep  cervical  fascia  to  enter  the  subclavian 
vein  in  the  subclavian  triangle.  This  fascia  is  so  closely  attached  to  the  vein  that 
at  the  root  of  the  neck,  if  the  vein  be  divided,  it  w411  remain  open.  The  auricu- 
laris  magnus  nerve,  a  branch  of  the  cervical  plexus,  accompanies  the  vein  in  its 
upper  part,  and  the  superficial  cervical  branch  of  the  same  plexus  passes  beneath 
it  at  about  the  middle  of  the  course  of  the  vein.  The  posterior  external  jugular, 
transversalis  colli,  and  supra-scapular  veins  empty  into  the  external  jugular  vein. 
Near  the  angle  of  the  lower  jaw  the  external  jugular  communicates  with  the 
internal  jugular  vein  by  a  large  branch,  farther  down  with  the  anterior  jugular, 
and,  at  times,  with  the  cephalic  vein  by  a  branch  (jugulo-cephalic)  which  passes 
over  the  clavicle.  The  anterior  jugular  vein  occasionally  empties  into  the  external 
jugular  instead  of  into  the  subclavian  vein.  The  external  jugular  vein  contains 
a  pair  of  valves  at  its  point  of  entrance  into  the  subclavian,  and  another  pair 
about  one  inch  or  one  and  one-half  inches  above  this  point ;  these  valves  can  not 
prevent  the  reflux  of  blood  into  the  external  jugular  vein,  and  in  certain  cardiac 
and  aortic  diseases,  especially  in  tricuspid  insufficiency,  a  pulsation  in  the  external 
jugular  vein  synchronous  with  the  cardiac  systole  may  be  observed.  The  portion 
of  the  vein  between  the  valves  is  dilated  ;  this  portion  is  called  the  sinus.  The 
external  jugular  vein  varies  in  size — when  the  anterior  and  posterior  jugular  veins 
are  large,  the  external  jugular  vein  is  small,  and  vice  verstl.  In  some  instances 
two  external  jugular  veins  may  be  observed  upon  each  side  of  the  neck.  The 
superficial  cervical  nerve  may,  at  times,  be  seen  to  pierce  the  wall  of  the  vein. 

Venesection. — The  operation  of  phlebotomy,  or  venesection,  may  be  per- 
formed upon  the  external  jugular  vein.  When  the  lower  portion  of  the  vein  is 
selected  for  the  operation,  the  direction  the  fibers  of  the  i)latysnia  myoides  muscle 
should  be  borne  in  mind,  and  the  incision  be  made  across  them.  They  will 
then  retract  and  pull  the  wound  open,  thus  allowing  the  l)lood  to  flow  freely  and 
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avQidiiig  its  extravagation  beiieatli  the  platysma.  Tlie  vein  is  incised  oliUquuly,  not 
Iraiisversely,  and  should  not  be  completely  severed,  as  hemorrliage  from  a  partially 
divided  veesel  is  more  copious.  The  hemorrliage  may  be  checked  by  relieving  llie 
pnssure  applied  to  the  vein  at  the  root  of  the  nej;k,  and  by  applieutiun  of  a  steriic 
compress  over  the  wound.  When  the  up])er  jwrtion  of  theexteninl  jugular  is 
selecled,  tlie  incision  should  be  carried  in  the  line  of  the  fibers  of  the  sterno- 
ma^toid  muscle.  The  external  jugular  vein  may  be  selected  as  one  of  Ibf  chaii- 
neb  for  the  intra-venous  injection  of  saline  solution. 

A  chain  of  small  lymphatic  glands  (superficial  cer\ical),  varying  in  number 
Lom  four  to  six,  lies  along  the  course  of  the  external  jugular  vein. 

The  posterior  external  jugular  vein  commences  in  the  upper  and  back  part 
of  the  neck,  between  tlie  splenius  and  trapezius  muscles,  draining  this  territorj'  and 
entering  the  lower  portion  of  the  external  jugular  vein.  It  occasionally  receives 
the  occipital  vein.  In  the  fetus  it  drains  the  intra-cranial  region  through  a  vein 
tran8nutt(>d  by  the  post-glenoid  foramen,  the  remnant  of  which  vein  is  the  mastoid 
TCin.  The  trans\'ersalis  colli  and  supra-scajiular  veins  frequently  empty  into  the 
posterior  external  jugular  vein. 

The  anterior  jugular  vein  arises  beneath  the  chin.  It  is  formed  by  the 
mental,  submental,  inferior  labial,  and  inferior  hyoid  veius,  and  passes  downward, 
almost  to  the  sternum,  in  advance  of  the  anterior  bonier  of  the  stemo-mastoid 
muscle.  Here  it  pierces  tlie  superficial  layer  of  the  deep  cervical  fascia,  and 
occupies  the  inter\'al  (supra-sternal  intra-aponeurotic  space  of  Griiber)  above  the 
sternum,  made  by  the  division  of  the  superficial  layer  of  the  deep  c«r\'ical  fascia 
into  two  layers ;  it  then  turns  outward  beneath  the  atemo-mastoid  muscle,  and 
enters  the  exlenml  jugular  or  the  subclavian  vein.  It  drains  the  skin  and  muscles 
of  the  anterior  or  median  i-egion  of  the  neck.  In  making  a  subcutaneous  section 
of  Uie  stemo-mastoid  muscle  for  the  correction  of  wryneck  (torticollis),  the  teno- 
tome must  hug  the  under  surface  of  the  origins  of  the  muscle  closely,  otherwise 
the  anterior,  external,  and  internal  jugular  veins  may  be  injured.  Then.'  are 
uwally  two  anterior  jugular  veins,  one  iiix)n  each  side  of  the  meilian  line  of 
tiie  neck,  connected  just  above  the  sternum  by  a  transverse  branch.  This  branch 
«bo  occupies  the  interval  between  the  two  layers  of  the  superficial  layer  of  the 
deep  cervical  fascia,  and  being  quite  large  at  times,  should  be  borne  in  mind 
when  |M:rfomiing  the  low  operation  of  tracheotomy.  lu  labored  breathing,  due 
either  to  laiy-ngeal  or  tracheal  obstruction,  these  veins  will  be  much  dilated,  and 
care  will  be  required  in  incising  the  median  line  of  the  neck,  to  prevent  opening 
one  or  the  other.  Should  this  accident  occur  in  the  operation  of  tracheotomy, 
whil«  not  a  serious  complication,  it  may  cause  some  embarrassment.  Division  of 
tbc  transverse  branch  connecting  the  anterior  jugulars  at  the  root  of  the  neck 
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will  occasion  very  free  bleeding ;  this  might  mislead  the  surgeon  in  performing 
his  first  tracheotomy,  leading  him  to  think  that  he  had  opened  an  anomalously 
high  left  innominate  vein.  The  anterior  jugular  vein  contains  no  valves,  and 
its  variation  in  size,  in  inverse  proportion  to  the  other  jugular  veins,  should  be 
remembered. 

Dissection. — Next  trace  the  superficial  branches  of  the  cervical  plexus  and 
the  infra-maxillary  branch  of  the  cervico-facial  division  of  the  facial  nerve. 

The  superficial  branches  of  the  cervical  plexus  of  nerves  are  divided  into 
the  ascending,  transverse,  and  descending  branches.  The  ascending  branches  are 
the  occipitalis  minor  and  auricularis  magnus  nerves.  The  transverse  branch 
is  the  superficial  cervical  nerv'^e.  The  descending  branches  are  the  supra-sternal, 
supra-clavicular,  and  supra-acromial  nerves. 

The  occipitalis  minor  nerve  arises  from  the  anterior  division  of  the  second 
cervical  nerve.  It  fonns  beneath  the  sterno-mastoid  muscle  a  loop  which  embraces 
the  spinal  accessory  iiaTye  ;  it  also  furnishes  a  branch  to  the  spinal  accessory  nerve, 
and  emerges  from  beneath  the  posterior  border  of  the  sterno-mastoid  just  above 
the  middle  of  the  muscle.  This  loop  acts  as  a  guide  in  locating  the  spinal 
accessory  nerve.  The  occipitalis  minor  nerve  ascends  along  the  upper  half  of  the 
posterior  border  of  the  sterno-mastoid  muscle  to  the  occiput,  where  it  pierces  the 
superficial  layer  of  the  deep  cervical  fascia.  It  is  distributed  to  the  integumen 
covering  the  occipitalis  muscle,  and  communicates  with  the  great  occipital,  the 
auricularis  magnus,  and  the  posterior  auricular  branch  of  the  facial  nerve.  It 
also  gives  off  an  auricular  branch  which  supplies  the  skin  of  the  upper  and  back 
part  of  the  auricle. 

The  auricularis  magnus  nerve,  the  largest  of  the  superficial  branches 
of  the  cervical  ploxus,  arises  from  the  anterior  division  of  the  second  and  third 
cervical  nerves,  and  curves  around  the  posterior  border  of  the  sterno-mastoid 
muscle  immediately  above  the  superficial  eers^ic-al  nerve.  Here  it  pierces  the 
superficial  layer  of  the  deep  cervical  fascia,  ascends  in  relation  ^\dth  the  upper  part 
of  the  external  jugular  vein,  and  passes  obliquely  over  the  stenio-mastoid  and 
beneath  the  platysma  myoides  muscle.  Reaching  the  lobule  of  the  ear  it  divides 
into  the  following  branches :  a  facial  or  anterior,  distributeil  to  the  skin  over 
the  parotid  gland,  and  communicating  with  branches  from  the  facial  nerve 
through  this  gland,  which  it  also  supplies  ;  an  auricular  or  posterior,  distributed  to 
the  integument  on  the  back  of  the  auricle,  and  eomnmnicating  with  the  posterior 
auricular  branch  of  the  facial  and  the  auricular  branch  of  the  pneumogastric 
nerve ;  and  a  mastoid  branchy  distributed  to  the  skin  ovor  the  mastoid  process, 
communicating  with  the  occipitalis  minor  and  the  posterior  auricular  branch  of 
the  facial  nerve. 
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The  superficial  cervical  nerve  (superficialis  colli)  is  a  branch  of  the  anterior 
divisions  of  the  second  and  third  cervical  nerves.  It  winds  around  the  middle  of 
the  posterior  border  of  the  stemo-mastoid  muscle,  pierces  the  superficial  layer  of 
the  deep  cervical  fascia,  and  passes  transversely  over  the  muscle  beneath  the 
external  jugular  vein,  receiving  a  communicating  branch  from  the  iilfra-maxillary 
branch  of  the  facial  nerve.  It  divides  into  an  ascending  and  a  descending  branch  ; 
the  former  sends  filaments  to  the  external  jugular  vein,  communicates  with  the 
infra-maxillary  branch  of  the  facial  nerve,  and  supplies  the  platysma  myoides 
muscle  and  the  skin  of  the  front  of  the  neck  as  far  as  the  chin ;  the  latter 
supplies  the  skin  of  the  lower  half  of  the  front  of  the  neck. 

The  descending  branch  of  the  plexus  arises  from  the  anterior  divisions  of  the 
third  and  fourth  cervical  nerves,  emerges  from  beneath  the  posterior  border  of  the 
stemo-mastoid  muscle,  pierces  the  superficial  layer  of  the  deep  cervical  fascia,  and 
di\'ides  into  the  supra-sternal,  supra-clavicular,  and  supra-acromial  nerves.  The 
inner  or  supra-sternal  twigs  pass  over  the  clavicular  and  sternal  origins  of  the 
steruo-mastoid  muscle,  and  supply  the  integument  over  the  inner  end  of  the  clavicle 
and  the  upper  part  of  the  sternum  ;  the  middle  or  supra-clavicular  branches  cross 
the  middle  of  the  clavicle,  supply  the  integument  over  the  upper  fore  part  of  the 
deltoid  and  upper  part  of  the  pectoralis  major  muscle  and  the  mammary  gland, 
and  communicate  with  the  small  cutaneous  branches  of  the  upper  intercostal 
ner\'es ;  the  external  or  supra-acromial  branches  cross  the  upper  surface  of  the 
trapezius  muscle  and  the  acromion  process,  and  supply  the  integument  of  the 
upper,  outer,  and  back  part  of  the  shoulder.  Herpetic  eruptions  in  the  area  of 
distribution  of  the  superficial  branches  of  the  cervical  plexus  (herpes  cervico- 
occipitalis)  are  occasionally  seen.  In  caries  of  the  cervical  vertebrae  pain  may  be 
referred  to  the  areas  of  skin  supplied  by  these  nerves.  It  is  through  the  descend- 
ing branches  of  the  cervical  plexus  that  pain  is  referred  to  the  neck  in  carcinoma 
of  the  mammar}'  gland. 

The  infra-maxillary  branch  of  the  cervico-facial  division  of  the  facial 
nerve  emerges  from  the  lower  border  of  the  parotid  gland,  and  passes  downward 
and  forward  under  the  platysma  myoides  muscle,  which  it  supplies,  and  commu- 
nicates with  the  superficial  cervical  nerve. 

The  deep  cervical  fascia,  like  the  deej)  fascia  in  other  poi*tions  of  the  body, 
consists  of  a  superficial  layer  which  surrounds  the  underlying  muscles,  vessels,  and 
lUTvcs,  and  of  processes  prolon^i^eil  inward  to  form  separate  sheaths  for  the  nius- 
cl«'s  an<l  vessels,  thus  isolating  and  helj)intjj  to  retain  them  in  their  }>roper  positions. 
It  varies  in  strength,  being  strongest  l)e]()w  the  angle  of  the  lower  jaw,  alcove  the 
clavicle,  and  in  front  of  the  trachea.  In  studying  this  fascia  it  will  be  found  more 
sati-sfactory  to  trace  it  from  behind,  where  it  is  attached  to  the  liganientum  nuclue 
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and  the  spinous  process  of  the  seventh  cervical  vertebra  (vertebra  prominens).  At 
the  ligamentum  nuchas  the  superficial  layer  immediately  begins  as  two  layers, 
which  inclose  the  trapezius  muscle.  From  the  anterior  border  of  the  trapezius  it 
passes  as  a  single  layer  across  the  posterior  triangle  of  the  neck  to  the  posterior 
border  of  the'  sterno-mastoid  muscle.  This  portion  of  the  superficial  layer  is 
attached  above  to  the  mastoid  process  of  the  temporal  and  superior  curved  line  of 
the  occipital  bone,  and  below  to  the  clavicle.  It  is  pierced  by  the  external  jugular 
vein  directly  above  the  clavicle,  behind  the  clavicular  origin  of  the  sterno-mastoid 
muscle.  At  the  posterior  border  of  the  sterno-mastoid  muscle  it  again  splits  into 
two  layers  to  inclose  the  muscle,  from  the  anterior  border  of  which  it  is  continued 
as  a  single  layer  across  the  anterior  triangle  of  the  neck  to  the  middle  line,  where 
it  joins  the  corresponding  layer  of  fascia  of  the  opposite  side.  This  portion  of  the 
superficial  layer  is  attached  above  to  the  lower  border  of  the  lower  jaw  and  the 
styloid  process  of  the  temporal  bone,  and  in  front  to  the  hyoid  bone.  Near  the 
upper  border  of  the  sternum  this  layer  of  fascia  divides  into  two  layers,  an  ante- 
rior and  a  posterior,  which  are  attached  respectively  to  the  anterior  and  posterior 
margins  of  the  upf>er  border  of  the  sternum.  Between  these  two  layers  is  an 
interval  (the  supra-sternal  intra-aponeurotic  space  of  Griiber)  containing  some  fat, 
perhaps  one  or  two  small  lymphatic  glands,  the  sternal  head  of  the  sterno-mastoid 
muscle,  the  anterior  jugular  veins,  and  the  transverse  branch  connecting  them. 
The  layer  of  fascia  overlying  the  sterno-mastoid  muscle  is  continued  upon  the  face 
over  the  parotid  gland  and  the  masseter  muscle  as  the  parotid  and  masseteric 
fasciae,  which  are  attached  to  the  lower  border  of  the  zygomatic  arch. 

The  portion  of  the  superficial  layer  covering  the  trapezius  and  sterno-mastoid 
muscles  is  so  thin  that  their  fibers  can  be  seen  through  the  fascia.  At  the  angle 
of  the  lower  jaw  this  layer  of  fascia  sends  a  process  inward  which  is  attached  to  the 
styloid  process,  and  is  known  as  the  stylo-maxillary  ligament.  This  ligament 
separates  the  parotid  from  the  submaxillar}^  gland.  From  the  superficial  layer 
two  processes  are  given  off,  a  posterior  and  an  anterior.  The  posterior  process 
(prevertebral  fascia)  arises  from  the  superficial  layer  at  tlic  anterior  border  of  the 
trapezius  muscle,  and  covers  the  splenius,  levator  anguli  scapulae,  scaleni  and 
prevertebral  muscles,  subclavian,  vertebral,  inferior  thyroid,  supra-scapular,  and 
transversalis  colli  vessels,  cervical  tninks  of  the  axillary  or  brachial  plexus, 
phrenic  nerv'c,  and  cervical  sj-mpathetic  nersT.  This  process  of  fascia  passes 
behind  the  common  carotid  artery,  internal  jugular  vein,  pharynx,  and  esophagus. 
It  is  attached  above  to  the  base  of  the  skull ;  below,  to  the  first  ril),  as  far  forward 
as  the  anterior  margin  of  the  scalenus  anticus  muscle.  To  the  inner  side  of  this 
nmscle  it  passes  downward  into  the  chest  over  the  lon^iis  colli  muscle  and  bodies 
of  the  vertebne.     To  the  outer  side  of  the   scalenus  antieus  muscle  it  splits  to 
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envelop  the  subclavian  vessels,  which  it  accompanies  into  the  axilla,  where,  with 
a  process  from  the  costo-coracoid  membrane,  it  forms  the  sheath  of  the  axillan- 
vessels.  As  it  passes  behind  the  common  carotid  artery  and  internal  jugular  vein 
it  reinforces  the  sheath  of  these  vessels.  The  anterior  process  (pretracheal  fascia) 
arises  from  the  superficial  layer  near  the  anterior  border  of  the  stemo-mastoid 
muscle,  passes  beneath  the  stemo-hyoid  and  stemo-thyroid  muscles,  and  in  front 
of  the  trachea,  enveloping  the  th\TX)id  gland.  It  is  attached  to  the  first  rib,  to 
which  it  binds  the  tendon  of  the  omo-hyoid  muscle.  This,  with  the  posterior 
process  just  described,  and  the  layer  of  deep  fascia  beneath  the  stemo-mastoid 
muscle,  complete  the  formation  of  the  sheath  of  the  common  carotid  artery  and 
internal  jugular  vein.  The  portion  of  the  deep  cen'ical  fascia  which  envelope 
the  trachea  and  great  vessels  extends  downward  along  the  great  vessels  into  the 
chest,  where  it  is  continuous  with  the  fibrous  layer  of  the  pericardium. 

The  superficial  layer  of  the  deep  cer\ncal  fascia,  with  its  two  deep  processes, 
divides  the  neck  into  three  compartments  :  an  anterior,  a  middle,  and  a  posterior. 
The  anterior  compartment,  between  the  superficial  layer  and  the  pretracheal  fascia, 
contains  the  anterior  belly  of  the  omo-hyoid,  the  stemo-hyoid,  and  sterno-thyroid 
muscles.  The  middle  or  visceral  compartment,  between  the  pretracheal  and  pre- 
vert^ral  fasciae,  contains  the  thyroid  gland,  trachea,  and  esophagus.  The  posterior 
or  muscular  compartment,  between  the  prevertebral  fascia  and  the  superficial 
layer,  contains  the  prevertebral^  muscles,  scaleni,  levator  anguli  scapulae,  and  the 
muscles  of  the  back  of  the  neck,  excepting  the  trapezius. 

Dr.  Allan  Bums  first  called  the  attention  of  the  profession  to  the  barrier  at  the 
upper  opening  of  the  chest,  formed  by  the  attachment  of  the  deep  cers'ical  fascia 
to  the  sternum,  the  first  rib,  and  the  clavicle,  supporting  the  soft  parts  and 
preventing  them  from  yielding  to  the  pressure  of  the  atmosphere  during  inspira- 
tion. The  internal  jugular,  subclavian,  and  innominate  veins  are  so  closely 
attached  to  the  adjacent  bones  and  muscles  by  the  deep  cervical  fascia  that  they 
gape  when  divided,  thus  permitting  air  to  enter.  In  operations  on  the  neck,  when 
these  veins  are  exposed  and  division  is  necessarj',  it  is  best  to  ligate  them  before 
severing  them. 

Abscess. — In  order  to  become  familiar  with  the  course  pus  pursues  in  the 
neck,  a  correct  knowledge  of  the  attachments  of  the  deep  cen'ical  fascia  is  neees- 
jsin*.  A  collection  of  pus  situated  beneath  the  superficial  layer  of  the  deoj)  fascia  at 
the  side  of  the  neck  may  burrow  into  the  axilla,  and,  vice  versa,  one  in  the  axilla 
may  work  its  way  into  the  neck  ;  if  situated  beneath  the  layer  of  deep  fascia  (pos- 
terior process  or  prevertebral  fascia)  coverin^^  tlie  scaleni  muscles,  and  attached  to 
the  first  rib  as  far  for\\'ard  as  the  anterior  border  of  the  anterior  scalene  muscle, 
it  may  burrow  into  the  chest  cavity,  reaching  the  i)osterior  mediastinum,  or  follow 
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The  super£cial  cervical  nerve  (superficialls  colli)  is  a  branch  of  the  anterior 
divisions  of  the  second  ttnd  third  cervical  nerves.  It  winds  around  the  middle  of 
the  posterior  border  of  the  stemo-raastoid  muscle,  pierces  the  superficial  layer  of 
the  deep  cervical  fascia,  and  jmsses  transversely  over  the  muscle  beneath  the 
external  jugular  vein,  receiving  a  communicating  branch  from  the  iilfra-raaxillary 
branch  of  the  facial  nerve.  It  divides  into  an  ascending  and  a  tkseeniJIng  branch  ; 
the  former  sends  filaments  to  the  external  jugular  vein,  communicates  with  the 
infra-maxillary  branch  of  the  facial  nerve,  and  supplies  the  platysnia  myoides 
umscle  and  the  skiu  of  the  front  of  the  neck  as  far  aa  the  chin;  the  latt«r 
supplies  the  ^kiii  of  tlie  lower  half  of  the  front  of  the  neck. 

Tlie  descending  branch  of  the  plezus  arises  from  the  anterior  divisions  of  the 
third  and  fourth  cervical  nerves,  emerges  from  beneath  the  posterior  border  of  the 
sterno-mastoid  muscle,  pierces  the  superficial  layer  of  the  deep  cervical  fascia,  and 
divides  inio  the  suiira-sternal,  supra-clavicular,  and  supra-acromia!  nerv'es.  The 
inner  or  »upra-«lemal  twigs  pass  over  the  clavicular  and  stomal  origins  of  the 
sterno-mastoid  muscle,  and  supply  the  integument  over  the  inner  end  of  the  clavicle 
and  the  upper  [lart  of  the  sternum  ;  the  middle  or  miprn-clainmlar  branches  cross 
the  middle  of  the  clavicle,  supply  the  integument  over  the  upper  fore  part  of  the 
deltoid  and  upper  part  of  the  pectoralis  major  muscle  and  the  -mammary  gland, 
and  communicate  with  the  small  cutaneous  branches  of  the  upper  intercostal 
niTves ;  the  external  or  stipra-acromial  branches  cross  the  upper  surface  of  the 
trapezius  muscle  and  the  acromion  process,  and  supply  the  integument  of  the 
upper,  outer,  and  back  part  of  the  shoulder.  Herpetic  eruptions  in  the  area  of 
distribution  of  the  superficial  branches  of  the  cervical  plexus  (herpes  cervico- 
oceipilalis)  are  occasionally  seen.  In  caries  of  tlio  cervical  vertebne  pain  may  be 
refen-ed  to  the  areas  of  skin  supplied  by  these  nerves.  It  is  through  the  descend- 
ing branches  of  tiie  cer\'ieal  plexus  that  [min  is  referred  to  the  neck  in  carcinoma 
of  the  mammarj-  ghmd. 

The  infra-maxillary  branch  of  the  cervico-facial  division  of  the  facial 
nerve  emerges  from  thu  lowi?r  Iwrder  of  the  parotid  gland,  and  passes  downward 
and  forward  under  the  platysma  myoides  muscle,  which  it  supplies,  and  commu- 
nicates with  the  superficial  cervical  nerve. 

The  deep  cervical  fascia,  like  the  deep  fascia  in  other  portions  of  the  body, 
consists  of  a  suiTcrficial  layer  which  surrounds  the  underlying  muscles,  vessels,  and 
nerves,  and  of  processes  prolonged  inward  to  form  separate  sheaths  for  the  mus- 
cles and  vessels,  thus  isolating  and  helping  to  retain  them  in  their  proper  positions. 
It  varies  in  strength,  being  strongest  below  the  angle  of  the  lower  jaw,  above  the 
clavicle,  and  in  front  of  the  trachea.  In  studying  this  fascia  it  will  be  found  more 
satisfactorj'  to  trace  it  from  behind,  where  it  is  attached  to  the  ligamentum  nuclide 
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and  the  spinous  process  of  the  seventh  cen^cal  vertebra  (vertebra  prominens).  At 
the  ligamentum  nuchse  the  superficial  layer  immediately  begins  as  two  layers, 
which  inclose  the  trapezius  muscle.  From  the  anterior  border  of  the  trapezius  it 
passes  as  a  single  layer  across  the  posterior  triangle  of  the  neck  to  the  posterior 
border  of  the'  sterno-mastoid  muscle.  This  portion  of  the  superficial  layer  is 
attached  above  to  the  mastoid  process  of  the  temporal  and  superior  curved  line  of 
the  occipital  bone,  and  below  to  the  clavicle.  It  is  pierced  by  the  external  jugular 
vein  directly  above  the  clavicle,  behind  the  clavicular  origin  of  the  sterno-mastoid 
muscle.  At  the  posterior  border  of  the  sterno-mastoid  muscle  it  again  splits  into 
two  layers  to  inclose  the  muscle,  from  the  anterior  border  of  which  it  is  continued 
as  a  single  layer  across  the  anterior  triangle  of  the  neck  to  the  middle  line,  where 
it  joins  the  corresponding  layer  of  fascia  of  the  opposite  side.  This  portion  of  the 
superficial  layer  is  attached  above  to  the  lower  border  of  the  lower  jaw  and  the 
styloid  process  of  the  temporal  bone,  and  in  front  to  the  hyoid  bone.  Near  the 
upper  border  of  the  sternum  this  layer  of  fascia  divides  into  two  layers,  an  ante- 
rior and  a  posterior,  which  are  attached  respectively  to  the  anterior  and  posterior 
margins  of  the  upper  border  of  the  sternum.  Between  these  two  layers  is  an 
interval  (the  supra-sternal  intra-aponeurotic  space  of  Griiber)  containing  some  fat, 
perhaps  one  or  two  small  lymphatic  glands,  the  sternal  head  of  the  sterno-mastoid 
muscle,  the  anterior  jugular  veins,  and  the  transverse  branch  connecting  them. 
The  layer  of  fascia  overlying  the  sterno-mastoid  muscle  is  continued  upon  the  face 
over  the  parotid  gland  and  the  masseter  muscle  as  the  parotid  and  masseteric 
fasciae,  which  are  attached  to  the  lower  border  of  the  zygomatic  arch. 

The  portion  of  the  superficial  layer  covering  the  trapezius  and  sterno-mastoid 
muscles  is  so  thin  that  their  fibers  can  be  seen  through  the  fascia.  At  the  angle 
of  the  lower  jaw  this  layer  of  fascia  sends  a  process  inward  which  is  attached  to  the 
styloid  process,  and  is  known  as  the  stylo-maxillary  ligament.  This  ligament 
separates  the  parotid  from  the  submaxillary  gland.  From  the  superficial  laj'er 
two  processes  are  given  off*,  a  posterior  and  an  anterior.  The  posteinor  2^f'ocess 
(prevertebral  fascia)  arises  from  the  superficial  layer  at  the  anterior  border  of  the 
trapezius  muscle,  and  covers  the  splenius,  levator  anguli  scapula?,  scaleni  and 
prevertebral  muscles,  subclavian,  vertebral,  inferior  thyroid,  supra-scajmlar,  and 
transversalis  colli  vessels,  cervical  tninks  of  the  axillarj^  or  brachial  plexus, 
phrenic  ner\T,  and  cervical  sympathetic  ner\^e.  This  j)rocGss  of  fascia  passes 
behind  the  common  carotid  artery,  internal  jugular  vein,  pharynx,  and  esophagus. 
It  is  attached  above  to  the  base  of  the  skull ;  below,  to  the  first  ril),  as  far  forward 
as  the  anterior  margin  of  the  scalenus  anticus  muscle.  To  the  inner  side  of  this 
muscle  it  passes  downward  into  the  chest  over  the  lon<j:us  colli  muscle  and  bodies 
of  the  vertebrae.     To  the  outer  side  of  the   scalenus  anticus  muscle  it  splits  to 
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envelop  the  subclavian  vessels,  which  it  accompanies  into  the  axilla,  where,  with 
a  procesa  from  the  costo-coracoid  membrane,  it  forma  the  sheath  of  the  axillary 
vessels.  As  it  passes  behind  the  common  carotid  artery  and  internal  jugular  vein 
it  reinforces  the  sheath  of  these  vessels.  The  anterior  jirocess  (pretracheal  fascia) 
arises  from  the  superficial  layer  near  the  anterior  border  of  the  sterno-mastoid 
muscle,  passes  beneath  the  sterno-hyoid  and  stemo-thyroid  muscles,  and  in  front 
of  the  trachea,  enveloping  the  thyroid  gland.  It  is  attached  to  the  first  rib,  to 
which  it  binds  the  tendon  of  the  omo-hyoid  muscle.  This,  with  the  posterior 
process  just  described,  and  the  layer  of  deep  fascia  beneath  the  sterno-mastoid 
muscle,  complete  the  formation  of  the  sheath  of  the  common  carotid  artery  and 
internal  jugular  vein.  The  portion  of  the  deep  ceri'ical  fascia  which  envelops 
the  trachea  and  great  vessels  extends  downward  along  the  great  vessels  into  the 
chest,  where  it  is  continuous  with  the  fibrous  layer  of  the  pericardium. 

The  superficial  layer  of  the  deep  cervical  fascia,  with  its  two  deep  processes, 
divides  the  neck  into  three  compartments  :  an  anterior,  a  middle,  and  a  posterior. 
The  anterior  compartment,  between  the  superficial  layer  and  the  pretracheal  fascia, 
contains  the  anterior  belly  of  the  omo-hyoid,  the  stemo-hyoid,  and  stemo-thyroid 
muscles.  The  middle  or  visceral  compartment,  between  the  pretracheal  and  pre- 
vert^ral  fascite,  contains  the  thyroid  gland,  trachea,  and  esophagus.  The  posterior 
or  muscular  compartment,  between  the  prevertebral  fascia  and  the  superficial 
layer,  contains  the  prevertebral  _  muscles,  scaleni,  levator  anguli  scapuiro,  and  the 
muscles  of  the  back  of  the  neck,  excepting  the  trapezius. 

Dr.  Allan  Burns  first  called  the  attention  of  the  profession  to  the  barrier  at  the 
upper  o]>ening  of  the  chest,  formed  by  the  attachment  of  the  deep  cervical  fascia 
to  the  sternum,  the  first  rib,  and  the  clavicle,  supporting  the  soft  parts  and 
preventing  them  from  yielding  to  the  pressure  of  the  atmosphere  during  inspira- 
tion. The  internal  jugular,  subclavian,  and  innominate  veins  are  so  closely 
attached  to  the  adjacent  bones  and  muscles  by  the  deep  ceiTical  fascia  that  they 
gape  when  divided,  thus  permitting  air  to  enter.  In  operations  on  the  neck,  when 
these  veins  are  exposed  and  division  is  necessarv-,  it  is  best  to  ligate  them  before 
severing  them. 

Abscess. — In  order  to  become  familiar  with  the  course  pus  pursues  in  the 
neck,  a  correct  knowledge  of  the  attachments  of  the  deep  cervical  fascia  is  neces- 
sary. A  collection  of  pus  situated  beneath  the  superficial  layer  of  the  deep  fascia  at 
the  side  of  the  neck  may  burrow  into  the  axilla,  and,  vice  versS,  one  in  the  axilla 
may  work  its  way  into  the  neck  ;  if  situated  beneath  the  layer  of  deep  fascia  (pos- 
terior process  or  prevertebral  fascia)  covering  the  scaleni  muscles,  and  attached  to 
the  first  rib  as  far  forward  as  the  anterior  border  of  the  anterior  scalene  muscle, 
it  may  burrow  into  the  chest  cavity,  reaching  the  posterior  mediastinum,  or  follow 
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the  sheath  of  the  subclavian  vessels  into  the  arm-pit ;  if  situated  beneath  the  super- 
ficial layer  of  the  deep  fascia  in  the  anterior  portion  of  the  neck,  it  may  enter  the 
chest,  being  guided  into  the  anterior  mediastinum  by  the  pretracheal  fascia ;  if  it 
lie  beneath  the  anterior  process,  or  pretracheal  fascia,  it  may  extend  into  the 
posterior  mediastinum.  Abscesses  of  the  neck  have  frequently  burst  into  the 
esophagus  or  trachea,  and  even  into  the  pleural  sac ;  the  great  vessels  at  the  side 
of  the  neck  have  in  some  instances  been  entered.  "  In  one  remarkable  case, 
reported  by  Mr.  Savory,  not  only  was  a  considerable  portion  of  the  common 
carotid  artery  destroyed  by  the  abscess,  but  a  still  larger  portion  of  the  internal 
jugular  vein  and  a  large  part  of  the  vagus  nerve  were  also  destroyed  "  (Treves). 
Mr.  Jacobson  (Hilton,  on  "  Rest  and  Pain  ")  states  that  **  communication  between 
abscesses  and  the  deep  vessels  has  usually  taken  place  beneath  two  of  the  strongest 
fascia)  in  the  body — ^the  deep  cervical  and  the  fascia  lata."  Prompt  evacuation 
is  indicated  by  the  possibility  that  these  abscesses  may  take  one  or  more  of  the 
foregoing  undesirable  courses. 

Dissection. — The  superficial  layer  of  the  deep  fascia  should  be  removed  by 
making  incisions  similar  to  those  made  for  the  removal  of  the  skin  and  the  super- 
ficial fascia,  being  careful  not  to  destroy  the  superficial  branches  of  the  cervical 
plexus  of  nerves  which  pierce  it.  The  removal  of  the  superficial  layer  will  e^ppose 
its  two  processes  and  other  underlying  structures. 

Cervical  plexus. — Before  taking  up  the  description  of  the  muscles  of  the 
neck  and  its  dissection  proper,  the  origins  of  the  superficial  branches  of  the  cervical 
plexus  of  nerves  should  be  studied.  This  plexus  is  formed  by  the  communi- 
cation of  the  anterior  divisions  of  the  upper  four  cervucal  nerves,  all  of  which 
communicate  with  the  sympathetic  nerve.  It  lies  under  the  stemo-mastoid 
muscle,  opposite  the  upper  four  cervical  vertebrae,  and  rests  upon  the  levator 
anguli  scapulae  and  scalenus  medius  muscles.  Its  branches  consist  of  a  superficial 
and  a  deep  set.  The  superficial  branches^  as  previously  described,  are  the  auricu- 
laris  magnus,  the  occipitalis  minor,  the  superficial  cervical,  the  supra-sternal,  the 
supra-clavicular,  and  the  supra-acromial,  all  running  to  the  skin  and  subcutaneous 
stnictures.  The  deep  branches  are  the  phrenic,  the  communicantes  hypoglossi, 
communicating,  and  muscular.  The  superficial  branches  alone  concern  us  in  this 
stage  of  the  dissection.  They  emerge  at  the  side  of  the  nock  from  beneath  the 
posterior  border  of  the  stemo-mastoid  muscle,  at  the  level  of  the  upper  border 
of  the  thyroid  cartilage. 

The  sterno-cleido-mastoid  muscle,  the  largest  muscle  of  the  neck  and  its 
most  important  landmark,  arises  by  two  heads :  one,  round  and  tendinous,  from 
the  front  of  the  upper  portion  of  the  sternum ;  the  other,  flattened,  partly 
muscular  and  partly  tendinous,  from  the  inner  one-third  of  the  upper  surface 
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of  the  clavicle.  Tliese  two  heads  unite  at  a  variable  distance  from  the  clavicle. 
The  muscle  is  inserted  into  the  external  surface  of  the  mastoid  process  of  tlje 
temporal  bone  by  a  strong,  thick  tendon,  and  into  the  outer  two-thirds  of  tiie 
superior  cur\-ed  line  of  the  occipital  bone  by  a  thin  aponeurosis.  The  muscle 
is  narrower  in  the  middle  than  at  either  extremity.  Its  anterior  border  is  the 
Hui^eon's  guide  in  the  ligation  of  the  common,  external,  and  internal  carotid  arteries, 
the  superior  thyroid,  lingual,  facial,  and  occipital  arteries  at  tlieir  origin,  and  the 
inferior  thyroid  artery  as  it  enters  the  thyroid  gland ;  in  exposing  the  spinal  accea- 
sor\'  nerve ;  ujion  the  left  side  in  the  operation  of  esophagotomy  ;  and  in  all  other 
operations  upon  the  front  of  the  side  of  the  neck.  Tlie  posterior  border  of  the 
tnuscle  is  a  guide  in  the  ligation  of  the  suljclavian  and  vertebral  arteries;  the 
inferior  thyroid  artery  at  its  origin ;  in  stretching  the  spinal  accessory  nerve,  the 
superficial  branches  of  the  cer\'ical  plexus,  and  the  cen'ical  trunks  of  the  brachial 
or  axillary  plexus;  and  in  all  other  operations  upon  the  posterior  portion  of  the 
aide  of  the  neck. 

Blood  Si'pply. — From  the  superior,  middle,  and  inferior  sterno-mastoid  arte- 
ries. The  superior  sterno-mastoid  is  a  branch  of  the  occipital  artery,  and  enters 
the  muscle  with  the  spinal  accessory  nerve  ;  the  middle  sterno-mastoid  is  a  branch 
of  the  superior  thyi-oid  artery,  and  enters  the  middle  one-third  of  the  muscle, 
after  crossing  the  sheath  of  the  common  carotid  artery  in  the  superior  carotid 
triangle  on  a  level  with  the  thyroid  cartilage;  the  inferior  sterno-mastoid  is  a 
branch  of  the  supra-scapular  artery,  and  enters  the  lower  one-third  of  the  muscle. 
The  muscle  also  receives  a  twig  from  the  posterior  auricular  artery. 

Nerve  Supply. — From  the  spinal  aecessorj'  and  the  anterior  divisions  of  the 
second  and  third  cervical  ner\'es. 

Action. — ^The  combined  action  of  the  stemo-mastoid  muscles  is  to  draw  the 
hca<i  forward,  elevating  the  chin  at  the  same  time  ;  when  one  muscle  alone  acts,  it 
turns  the  face  to  the  opposite  side,  cooperating  with  the  opposite  splenius  muscle  ; 
it  also  draws  the  head  toward  the  shoulder  of  the  same  side.  If  the  head  he  fixed, 
these  muscles  will  raise  the  sternum,  as  in  forced  respiration. 

Torticollis. — Permanent  contraction  of  one  of  the  stemo-mastoid  muscles  con- 
stitutes torticollis  (wryneck).  The  deep  muscles  of  the  neck — splenius  capitis 
«t  colli,  complexus,  superior  oblique,  inferior  oblique,  and  rectus  capitis  posticus 
major — may  also  be  involved  in  this  deformity,  particularly  in  cases  of  long 
standing. 

In  true  congenital  wryneck,  due  possibly  to  faulty  position  of  the  fetus  in 
«(m>,  the  stemo-mastoid  muscle  has,  in  some  instances,  been  found  to  he  abnor- 
■  short.     Some  cases   of   wr^-neck    are  doubtless  due  to  laceration  of  the 

ele  during  birth,  with  subsequent  cicatricial  contraction.     Facial  asymmetry 
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and  deformities  of  the  cervical  portion  of  the  spinal  column  may  be  associated  with 
long-standing  cases  of  torticollis.  In  spasmodic  wryneck  the  stemo-cleido-mastoid 
muscle  is  at  fault,  through  the  spinal  accessory  nerve,  though  some  of  the  muscles 
previously  mentioned,  as  well  as  the  trapezius  muscle,  may  be  involved ;  resection 
of  the  spinal  accessory  and  branches  of  the  posterior  divisions  of  the  cervical 
nerves  has  been  performed  in  these  cases.  It  should  not  be  forgotten  that 
irritation  of  some  of  the  cer\acal  nerves,  as  by  inflamed  lymph  glands  and 
caries  of  the  cervical  vertebrse,  may  cause  a  faulty  position  of  the  head  which 
may  be  mistaken  for  torticollis  due  to  other  conditions. 


TRIANGLES  OF  THE  NECK. 

The  stemo-mastoid  muscle,  owing  to  its  oblique  position,  divides  each  half 
of  the  neck  into  two  triangles — ^the  anterior  and  posterior  common  triangles. 
The  Anterior  Common  Triangle  is  bounded  above  by  the  lower  border  of  the 
body  of  the  lower  jaw  and  a  line  extending  from  the  angle  of  the  lower  jaw 
to  the  mastoid  process  of  the  temporal  bone ;  in  front,  by  a  line  extending  from 
the  symphysis  of  the  lower  jaw  to  the  middle  of  the  supra-sternal  notch,  or  by 
the  median  line  of  the  neck  ;  and  behind,  by  the  anterior  border  of  the  stemo- 
mastoid  muscle ;  its  apex  is  below — at  the  sternum.  This  triangle  is  subdivided 
into  three  smaller  ones  by  the  posterior  belly  of  the  digastric  muscle  and  the 
anterior  belly  of  the  omo-hyoid  muscle.  The  three  triangles,  from  above  down- 
ward, are  the  subnidxillary  or  digastric,  the  superior  carotid,  and  the  inferior 
carotid.  The  Posterior  Common  Triangle  is  bounded  in  front  by  the  posterior 
border  of  the  sterno-mastoid  muscle ;  behind,  by  the  anterior  border  of  the 
trapezius  muscle ;  and  below,  by  the  clavicle ;  its  apex  is  above — ^at  the  occiput. 
This  triangle  is  subdivided  into  two  smaller  triangles  by  the  posterior  belly  of 
the  omo-hyoid  muscle,  the  upper,  the  larger  of  the  two,  being  known  as  the 
ocnpitnl,  and  the  lower,  the  smaller,  as  the  subclavian,  triangle. 

The  author  would  here  remind  the  reader  that  the  boundaries  of  these  tri- 
angles by  muscular  margins  do  not  harmonize  ^nth  the  enumeration  of  their 
contents,  many  of  which  are  overlapped  by  the  boundary  muscles,  particularly  the 
sterno-mastoid,  and  are,  therefore,  really  outside  the  spaces  to  which  they  are  thus 
inaccurately  accredited.  The  most  accurate  dividing  line  between  the  anterior 
and  posterior  triangles  would  be  the  middle  line  of  the  sterno-mastoid  muscle 
rather  than  its  two  borders. 

Dissection. — Having  mapped  out  the  triangles  into  which  the  side  of  the 
neck  is  divided,  the  dissection  of  the  individual  trian<rh's  should  next  be  made, 
commencing  with  the  occipital,  the  largest.     After  reflecting  the  superficial  layer 
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of  the  deep  cen'ical  fascia  which  forms  the  roof  of  the  occipital  triangle,  the  fat 
^^HHeolar  tissue  occapying  the  triangle  should  be  dissected  out,  tlius  exposing 
^^^Bttents  and  the  posterior  process  of  the  deep  cervical  fascia  which  covers  the 
moscjes  forming  its  fliwr. 

The  occipital  triangle. — The  occipital  triangle  is  bounded  in  front  by  the 
stern<K:Ieido-mastoid  muscle ;  behind,  by  the  trapezius  muscle  ;  below,  by  the  pos- 
terior belly  of  the  omo-h}-oid  muscle.  Its  rooj  is  formed  by  the  superficial  layer 
of  the  deep  cervical  fascia,  covered  by  the  platysma  myoides  muscle,  superficial 
fascia,  and  skin.  When  the  st«mo-raa.stoid  and  trapezius  muscles  do  not  meet  at 
the  npex  of  the  triangle,  a  small  portion  of  the  occipital  artery  may  be  seen  in  the 
inter\-al  between  the  sitlenius  and  trapezius  muscles.  Crossing  the  triangle 
obliquely  downward  and  backward  from  beneath  the  sterno-mastoid  muscle  are  the 
^inal  occ&ssorj'  nerve  and  the  branches  of  the  third  and  fourth  cervical  nerves, 
which  enter  the  lower  part  of  the  trapezius  muscle  to  supply  it.  Emerging  from 
beneAth  the  posterior  border  of  the  sterno-mastoid  muscle  are  the  superficial 
branches  of  the  cervical  plexus  of  ncrvea,  which  leave  the  triangle  by  piercing  its 
roof.  Occasionally  the  middle  sterno-mastoid  arterj-  terminates  in  this  triangle. 
Hunning  along  the  posterior  border  of  the  sterno-mastoid  muscle  is  a  chain  of  lym- 
phatic glands  ;  this  is  known  as  the  post-cer\'ical  chain,  and  is  of  special  importance 
in  tho  diagnosis  of  early  secondary  syphilis.  Crossing  the  lower  part  of  the  triangle 
is  the  transversalis  colli  artery  and  its  companion  vein.  The  superficial  cervical 
artety,  one  of  the  tenninal  branches  of  the  transversalis  colli,  usually  occupies 
the  posterior  inferior  angle  of  this  space  ;  it  runs  upwai-d,  parallel  with  the 
Ulterior  border  of  the  trapezius  muscle,  but  is,  in  some  instances,  concealed  by 
the  anterior  border  of  the  tra]iezius  muscle.  At  the  anterior  inferior  angle  of  the 
triangle  the  upper  part  of  the  brachial  plexus  may  be  seen.  Branches  of  the 
third  and  fourth  cervical  ner\'e3  cross  the  floor  of  the  triangle  to  supply  the 
levator  anguli  scapulce  muscle. 

The  muscles  forming  the  j?oor  of  the  occipital  triangle  are,  from  alx)ve  down- 
ward, the  splenius  capitis,  the  levator  anguli  scapulis,  the  scalenus  me<iius,  and 
the  scalenus  posticus  muscle,  which  can  not  be  seen,  however,  until  the  jiosterior 
process  of  the  deep  cervical  fascia  is  removed. 

The  spinal  accessory  nerve. — This  nerve  is  the  most  important  of  the 
content*  of  tin;  occipital  triungle.  It  is  the  eleventh  cranial  nen-e,  and  consists  of 
two  part£ — the  accessoiy,  from  the  medulla  oblongata,  and  the  spinal,  from  the 
cervical  jwrtion  of  the  spinal  cord  as  low  as  the  sixth  or  seventh  cervical  nerve. 
The  spinal  portion  passes  upward  through  the  (iipinal  canal  between  the  ligaraentum 
donticulalum  and  the  posterior  roots  of  the  spinal  ner\'es,  and  enters  the  cranial 
cavity  through  the  foramen  magnum  to  join  the  accessory  portion.     The  two  por- 
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tions  emerge  from  the  cranial  cavity  together  through  the  jugular  foramen,  just 
external  to  which  the  accessory  portion  joins  the  ganglion  of  the  root  of  the  pneu- 
mogastric  nerve.  The  spinal  portion  then  passes  successively  behind  the  internal 
jugular  vein,  the  posterior  belly  of  the  digastric,  and  the  stylo-hyoid  muscle,  to 
enter  the  upper  part  of  the  stemo-mastoid  muscle,  entering  its  under  surface  mid- 
way between  its  two  borders  and  one  inch  below  the  tip  of  the  mastoid  process. 
It  leaves  the  muscle  at  the  middle  of  the  posterior  border.  Within  the  stemo- 
mastoid  muscle  it  is  joined  by  a  branch  of  the  second  cervical  nerve.  The  superior 
sterno-mastoid  arterj^  accompanies  the  nerve  into  the  muscle,  which  it  supplies. 
Having  pierced  the  sterno-mastoid  muscle,  it  crosses  the  occipital  triangle 
obliquely  downward  and  backward  to  enter  and  supply  the  trapezius  muscle. 

For  the  relief  of  spasmodic  torticollis,  resection  of  a  portion  of  the  spinal 
accessory  nerve  may  be  performed.  The  spinal  accessory  nerve  may  be  exposed  at 
one  of  three  points — just  before  it  enters  the  stemo-mastoid  muscle,  in  the  substance 
of  the  muscle,  or  at  the  posterior  border  of  the  muscle.  Of  these  methods,  the  first 
is  the  best.  To  expose  the  nerve  before  it  enters  the  muscle,  the  head  and  neck 
should  be  well  extended,  and  an  incision  made  along  the  anterior  border  of  the 
upper  one-third  of  the  muscle,  dividing  skin,  superficial  fascia,  some  fibers  of  the 
platysma  myoides  muscle,  and  the  superficial  layer  of  the  deep  fascia,  avoiding, 
if  possible,  the  external  jugular  vein.  Displace  the  stemo-mastoid  muscle  out- 
ward, when  the  nerv^e  will  be  found  beneath  the  prevertebral  fascia  and  passing 
from  beneath  the  sheath  of  the  internal  jugular  vein,  to  enter  the  muscle  about 
an  inch  below  the  tip  of  the  mastoid  process.  The  prominent  transverse  process 
of  the  atlas  lies  above  the  nerve,  and  serves  as  a  deep  guide  in  locating  it. 

To  expose  the  nerv^e  in  the  substance  of  the  stemo-mastoid  muscle  an  incision 
should  be  made  in  the  middle  line  of  the  muscle.  The  muscle  fibers  are  separated 
and  the  nerve  exposed  as  it  passes  through  the  deeper  portion  just  above  the  level 
of  the  thyroid  cartilage.  The  skin,  superficial  fascia,  fibers  of  the  platysma  myoides 
muscle,  superficial  layer  of  the  deep  fascia,  the  sterno-mastoid  muscle,  and  the 
superior  and  middle  sterno-mastoid  arteries  will  be  cut.  The  external  jugular 
vein  should,  if  possible,  be  avoided. 

To  expose  the  nerve  along  the  posterior  border  of  the  muscle  carry  an  incision 
along  the  middle  one-third  of  that  border.  The  skin,  superficial  fascia,  fibers  of 
the  platysma  myoides  muscle,  and  the  superficial  layer  of  the  deep  fascia  will  be 
divided.  The  occipitalis  minor  nerve  will  be  seen  running  upward  along  the  pos- 
terior border  of  the  sterno-mastoid  nmsclo.  Trace  this  nerve  downward,  and  locate 
the  spinal  accessory  nerve  as  it  emerges  from  the  posterior  border  of  the  sterno- 
mastoid  muscle  on  a  level  with  the  upper  border  of  the  thyroid  cartilage. 

The  middle  sterno-mastoid  artery. — The  middle  sterno-mastoid  artery  will 
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at  times  be  of  considerable  size  and  extend  well  into,  if  not  across,  the  occipital 
triangle,  supplying  the  lymphatic  glands  and  connective  tissue  contained  therein. 
When,  on  opening  an  abscess  in  this  triangle,  more  than  the  usual  amount  of 
lileeding  follows,  the  probability  is  that  an  anomalously  large  middle  sterno- 
mastoid  artorj'  has  been  severed.  Under  these  circumstances  the  incision  should 
he  enlarged  to  sufficiently  expose  both  ends  of  the  bleeding  vessel  and  permit 
tlieir  ligation.  The  author  recalls  a  case  in  which  this  accident  occurred, 
and  the  surgeon,  believing  that  but  a  small  subcutaneous  vessel  bad  been  divided, 
relied  on  a  compress,  and  the  patient  died  from  beniorrbuge.  The  autopsy  re- 
vealed a  severed  large  middle  sterno-mastoid  artery. 

The  transversalis  colli  artery  terminates  in  the  lower  part  of  this  triangle, 
by  dividing  into  the  superficial  cervical  and  the  posterior  scapular  arterj'.  The 
mprrfieinl  cemcul  artery  lias  been  traced  to  the  anterior  border  of  the  trapezius 
muscle,  beneath  which  it  anastomoses  with  tbe  superficial  branch  of  the  princeps 
eervicis  artery.  The  posterior  scapular,  occasionally  a  branch  of  tbe  third  part  of 
liie  subclavian  arterj",  passes  beneath  tlie  levator  anguli  scapulse  muscle,  then  along 
the  vertebral  border  of  the  scapula,  running  between  the  insertions  of  tbe  serratus 
niagnus  and  rbomboidei  muscles  to  tbe  inferior  angle  of  the  sca|)u1a,  where  it 
anastomoses  with  the  subscapukir  arterj'.  In  its  course  it  gives  off  branches  to  the 
adjacent  muscles  and  anastomoses  with  the  supra-scapular  and  dorsalis  scapulae 
artii-ries. 

The  sabclavian  or  supra-clavicnlar  triangle  (trigonum  omo-claviculare). — 
The  subclavian  triangle,  tbe  smaller  of  the  two  divisions  of  the  posterior  common 
triangle,  is  one  of  tbe  most  important  triangles  of  the  neck.  It  is  bounded  in 
front  by  the  posterior  border  of  the  sterno-mastoid  muscle  ;  above,  by  tbe  poste- 
rior belly  of  the  omo-hyoid  muscle ;  and  below,  by  the  clavicle.  The  base  of  the 
triangle,  formed  by  the  posterior  border  of  the  sterno-mastoid  muscle,  is  directed 
furwurd.  Tbe  roof  of  this  triangle  is  formed  of  the  superficial  layer  of  the  deep 
bscia,  covered  by  the  platysma  myoides  muscle,  superficial  fascia,  and  skin.  The 
depth  of  this  apace  is  increased  when  the  shoulder  is  raised  and  diminished  when 
it  is  depressed.  In  all  operations  in  this  triangle  tbe  shoulder  should  bo  depressed, 
the  contents  of  the  triangle  being  thus  brought  nearer  to  the  surface.  Its  size  will 
depend  on  tbe  extent  of  the  attachment  of  the  trapezius  and  sterno-mastoid  muscles 
to  the  clavicle,  and  on  the  position  of  tbe  onio-byoid  muscle. 

Dissection. — ^The  roof  of  the  triangle  having  been  reflected  in  removing  the 
superficial  layer  of  the  deep  fascia,  some  lymphatic  glands,  loose  areolar  tissue, 
and  fat  will  be  seen  ;  a  small  portion  of  the  external  jugular  vein  is  also  visible  ; 
thii  termination  of  the  transversalis  colli  and  supra-scapular  veins,  the  jugulo- 
cephatic  vein,   when  present,  and  some  additional  veins   from  the  muscles,  the 
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layer  of  deep  fascia  (posterior  process)  covering  the  deeper  structures, — namely, 
the  scaleni  muscles,  the  phrenic  nerve,  the  cervical  trunks  of  the  axillary  or 
brachial  plexus  of  nerves, — ^and  the  subclavian,  supra-scapular,  and  transversalis 
colli  vessels  will  be  seen.  Remove  the  posterior  process  of  the  deep  fascia  from 
the  triangle  and  study  these  deeper  structures. 

Contents  of  the  Subclavian  Triangle. — Crossing  the  lower  part  of  the 
triangle  beneath  the  clavicle  are  the  suprorscapular  artery  and  vein ;  t^ese  vessels 
pass  in  front  of  the  third  portion  of  the  subclavian  artery  (the  point  of  election),  and 
may  be  the  source  of  severe  hemorrhage  if  divided  when  ligating  the  artery.  The 
relation  of  the  supra-scapular  to  the  subclavian  artery  at  its  point  of  election  is  the 
same  as  that  held  by  the  middle  sterno-mastoid  artery  to  the  common  carotid  artery 
at  its  point  of  election.  Crossing  the  upper  angle  of  the  triangle  are  the  transversalis 
colli  artery  and  vein.  Entering  the  triangle  behind  the  posterior  border  of  the  lower 
part  of  the  sterno-mastoid  muscle  is  the  external  jugular  vein,  which  passes  in  front 
of  the  subclavian  artery  to  reach  the  subclavian  vein.  The  external  jugular  vein 
is  here  joined  by  the  supra-scapular  and  transversalis  colli  veins,  and  at  times  by 
a  small  branch  (jugulo-cephalic)  which  passes  over  the  clavicle,  connecting  the 
cephalic  with  the  external  jugular  vein.  The  supra-scapular,  transversalis  colli, 
jugulo-cephalic,  posterior  external  jugular,  and  some  smaller  veins  at  times  form 
a  plexus  in  front  of  the  subclavian  arterj\  This  plexus  of  veins,  especially  when 
distended,  renders  operations  in  this  space  difficult.  Emerging  from  beneath  the 
posterior  border  of  the  sterno-mastoid  and  scalenus  anticus  muscles  is  (he  third 
portion  of  the  subclavian  artery ,  which  crosses  the  triangle  obliquely  downward  and 
outward.  The  subclavian  artery  rises  in  the  neck,  about  three-fourths  of  an  inch 
above  the  clavicle.  In  nearly  every  instance  it  runs  behind  the  scalenus  anticus 
muscle,  but  it  may  pass  in  front  of  that  muscle  or  between  its  fibers.  Normally, 
the  third  part  of  the  subclavian  artery  does  not  give  off  any  branches ;  the  poste- 
rior scapular,  however,  one  of  the  terminal  branches  of  the  transversalis  colli  artery, 
often  arises  from  this  portion  of  the  vessel ;  the  transversalis  colli  artery  itself,  or 
the  supra-scapular  arterj',  may  arise  from  the  third  portion  of  the  subclavian  arter}\ 
The  subclai'ian  vein  occupies  a  position  below  and  anterior  to  the  artorv,  not  being 
visible  frequently  in  a  dissection  of  the  subclavian  triangle.  It  lies  upon  the  first 
rib,  in  front  of  the  anterior  scalene  muscle,  and  behind  the  clavicle.  Pa.ssing 
downward  over  the  anterior  scalene  muscle,  beneath  the  postcTior  j)rocess  of  the 
deep  fascia,  is  the  phrenic  nervCy  which  enters  the  chest  through  its  uj^per  opening, 
and  between  the  subcla\nan  artery  and  vein.  Running  throucrh  the  upper  and 
outer  part  of  the  triangle,  above  and  external  to  the  subclavian  arter}',  are  the  three 
cervical  tninks  of  the  axillary  or  brachial  plexu.'i  of  nerves,  which  emerge  at  the  side 
of  the  neck  from  between  the  anterior  and  middle  scalene  muscles.     In  the  opera- 


DISSECTTON  OF  THE  NECK.  61 

lion  tjf  ligation  of  the  third  jwrtion  of  the  subclavian  artery,  the  upper  trunk  of 
the  plexus  may  be  mistaken  for  the  arteiy,  and  the  ligature  passed  around  it. 
This  trunk  is,  therefore,  a  very  useful  guide  in  locating  the  artery,  and  should 
always  be  kept  in  mind.  A  few  lymphatic  glands,  which  are  continuous  with  the 
axillary  lymphatics,  are  found  in  this  space.  These  glands  should  always  be 
n-moved  in  the  radical  operation  for  removal  of  carcinoma  of  the  mammary  gland. 
The  triangle  is  also  crossed  by  the  supra-scapular  and  posterior  thoracic  nerves 
and  the  nerve  to  the  subclavius  muscle. 

Tiie  floor  of  the  triangle  is  formed  by  the  scalenus  metlius  and  posticus  muscles, 
the  first  rib,  and  the  upper  digitntion  of  the  serratus  magnus  muscle. 

The  inferior  carotid  triangle  is  bounded  in  front  by  the  median  line  of  the 
neck  ;  behind,  by  the  anterior  border  of  the  sterno-cleido-mastoid  muscle ;  and 
ukive.  by  the  anterior  belly  of  the  omo-byoid  muscle.  The  roof  is  formed  by  the 
skin,  the  superficial  fascia,  which  contains  the  platysraa  myoides  muscle,  and  the 
descending  branch  of  the  superficial  cervical  nerve,  and  by  the  superficial  layer  of 
the  deep  fascia.  The  outer  margins  of  the  sterno-hyoid  and  stemo-thyroid,  and 
Uie  anterior  margin  of  the  stemo-mastoid  muscle  cover  the  more  important  con- 
Itnts  of  the  triangle,  and  should  be  drawn  aside  before  dissecting  the  deeper  struc- 
tures. 

Contexts  of  tiie  Tkianole, — The  common  carotid  artery-  (not  strictly  in  the 
triangle,  as  the  vessels  lie  under  the  margin  of  the  sterno-mastoid  muscle,  but  so 
closely  related  to  the  contents  of  the  triangle  that  mention  of  it  here  is  proper),  the 
iutemal  jugular  vein,  and  the  pneumogaatric  nerve,  all  three  inclosed  in  a  common 
sheath,  m  front  of  which  are  filaments  of  nerves  derived  from  the  loop  of  com- 
munication between  the  descendens  hypoglossi,  a  branch  of  the  hypo-gloesal,  and 
the  communicantes  hypoglossi  nerves,  which  are  deep  branches  of  the  cervical 
plexus;  behind  the  sheath  of  the  vessels  are  the  sympathetic  nerve  and  its  cardiac 
brunches.  Upon  the  inner  side  qf  the  sheath  of  the  vessels  are  the  lateral  lobe"  of 
ihe  thyroid  gland,  the  trachea,  the  lar>'nx,  the  esophagus,  the  inferior  or  recurrent 
lar\-tigcAl  nerve  (motor  nerve  of  the  larynx),  which  occupies  the  groove  between 
ihe  trachea  and  the  esophagus,  and  the  terminal  portion  of  the  deep  chain  of 
cervical  Ij-mphatic  glands.  To  the  outer  side  of  the  sheath  of  the  vessels,  running 
ijver  the  scalenus  anticus  muscle,  is  the  phrenic  ner\'e.  The  inferior  thyroid 
artttry,  a  branch  of  the  thjToid  axis,  passes  upward  and  inward  through  this  space 
to  the  outer  side  of  and  then  behind  the  sheath  of  the  vessels.  Situated  deeply  in 
llie  inter\'al  between  the  longus  colli  and  the  scalenus  anticus  muscle,  and  behind 
the  shettth  of  the  vessels,  are  the  vertebral  artery  and  its  accompanying  vein.  In 
this  triangle  the  relation  between  the  internal  jugular  vein  and  the  common 
carotid  artery  differs  upon  the  two  sides  of  the  neck  ;  upon  the  right  side  the  vein 
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is  a  little  to  the  outer  side  of  the  artery,  the  two  vessels  being  in  the  lower  part  of 
the  triangle,  separated  by  a  narrow  interval,  while  on  the  left  side  it  lies  closer  to 
the  artery  and  somewhat  overlaps  it. 

The  floor  of  tlie  triangle  is  formed  by  the  longus  colli  and  scalenus  anticus 
muscles. 

The  superior  carotid  triangle  is  bounded  above  by  the  posterior  belly  of  the 
digastric  muscle  ;  behind,  by  the  anterior  border  of  the  stemo-mastoid  muscle ;  and 
below,  by  the  anterior  belly  of  the  omo-hyoid  muscle ;  its  apex  is  directed  toward 
the  median  line  of  the  neck.  Its  roof  is  formed  by  the  skin,  the  superficial  fascia, 
the  platysma  myoides  muscle,  and  the  superficial  layer  of  the  deep  fascia. 

Contents  of  the  Superior  Carotid  Triangle. — These  are:  The  common 
carotid  artery  and  its  terminal  divisions, — the  external  and  the  internal  carotid, — 
the  internal  jugular  vein,  and  the  pneumogastric  nerve ;  these  are  all  inclosed 
in  a  common  sheath,  the  vein  lying  to  the  outer  side  of  the  artery  and  the 
nerve  between,  and  on  a  plane  posterior  to  both,  resembling  the  ramrod  in 
a  double-barreled  gun.  The  common  carotid  artery  usually  divides  into  the 
external  and  internal  carotid  arteries,  on  a  level  w4th  the  upper  border  of  the 
thyroid  cartilage ;  division  may,  however,  take  place  below  or  above  this  point. 
In  this  triangle  the  external  carotid  artery  gives  off  the  superior  thyroid, 
lingual,  facial,  occipital,  and  the  ascending  pharyngeal  artery,  all  of  which, 
excepting  the  occipital,  are  accompanied  by  their  corresponding  veins  on  their 
way  to  empty  into  the  internal  jugular  vein.  Passing  dow^nward  in  front  of 
the  carotid  sheath  is  the  descendens  hypoglossi  nerve,  and  behind  the  sheath, 
the  sympathetic  nerve.  To  the  outer  side  of  the  sheath,  above,  is  the  spinal 
accessory  nerv^e,  which  pierces  the  sterno-mastoid  muscle ;  to  the  inner  side 
of  the  sheath  is  the  superior  laryngeal  nerve,  a  branch  of  the  pneumogastric, 
accompanied  by  the  superior  laryngeal  artery,  a  branch  of  the  superior  thj'xoid 
artery.  Both  tlie  superior  laryngeal  artery  and  tlie  internal  laryngeal  branch  of 
the  superior  laryngeal  nerve  enter  the  larynx  through  the  thyro-hyoid  mem- 
brane. To  the  inner  side  of  the  sheath  of  the  vessels,  and  a  little  lower,  the 
superior  thyroid  artery  and  the  external  larjnigeal  nerve,  a  branch  of  the  superior 
larj'ngeal  nerve,  are  seen  passing  beneath  the  stern o-thyroid  muscle.  The  hypo- 
glossal nerve  is  seen  in  the  u])per  part  of  the  triangle,  curving  around  the  occipital 
artery  at  its  origin  from  the  external  carotid,  and  crossing  over  the  external 
and  internal  carotid  arteries.  Upon  the  inner  side  of  the  triangle  are  the  upper 
part  of  the  larj^nx  and  the  lower  ])ortion  of  the  pharvnx.  In  the  deep  part  of 
the  triangle,  to  the  inner  side  of  the  sheath  of  the  vessels,  are  seen  the  pharynx, 
the  esophagus,  and  the  deep  chain  of  the  cervical  lymphatic  glands,  the  terminal 
portion  of  which  has  been  obseiTed  when  dissecting  the  inferior  carotid  triangle. 
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Tbe  supLTior  carotid  is  the  triangle  of  election  for  the  ligation  of  the  coimiion 
carotid  arterj-,  the  artery  being  more  KU])erficial  ami  accessible  liere.  Crossing  the 
sheath  of  the  vessels  in  this  triangle  is  the  middle  st^rno-mastoid,  a  small  branch 
of  the  superior  thyroid  arterj',  which  is  severed  in  the  ligation  of  the  comjiion 
carotid  artery  in  tliid  triangle. 

The  floor  of  the  triangle  is  formed  by  the  thyro-hyoid  muscle,  the  liyo^lossus 
muscle,  and  the  middk'  and  inferior  constrictor  muscles  of  the  pharj'nx. 

The  submaxillary  or  digastric  triangle,  the  uppermost  of  the  three  anterior 
triangles,  is  bounded  above  hy  the  lower  border  of  the  body  of  the  lower  jaw,  and  a 
line  drawn  from  the  angle  of  the  lower  jaw  to  the  mastoid  process  of  the  temjjoral 
bone;  below,  hy  the  posterior  belly  of  the  digastric  and  the  stylo-hyoid  muscle, 
and  the  line  of  these  muscles  extended  to  the  median  line  of  the  neck ;  and,  in 
front,  by  the  middle  line  of  the  neck.  Its  roof  is  formed  by  the  skin,  the  super- 
ficial fascia,  the  platysma  myoides  muscle,  and  the  su[)erficial  layer  of  the  deep 
fascia.  The  portion  of  the  deep  ceiTieal  fascia  helping  to  form  the  roof  of  this 
triangle  is  very  strong. 

Contents  of  the  Submaxillary  Triangle. — The  stylo-maxillan,'  ligament,  a 
process  of  the  deep  cen-ical  fascia  which  extends  from  the  styloid  process  of  the 
leinporal  bone  to  the  angle  of  the  lower  jaw  and  separates  the  submaxillary  and 
parotid  salivarj'  glands,  divides  the  submaxillary  or  digastric  triangle  into  two 
portions,  an  anterior  and  a  posterior.  The  i>osterior  portion  contains  a  part  of  the 
eitenial  cnrotid  arterj',  embedded  in  the  substance  of  the  parotid  gland,  the  internal 
carulid  art«rj',  the  internal  jugular  vein,  the  pneumogastric,  glosso-pharj-ngeal, 
hypoglossal,  and  sympathetic  nen'es,  the  origins  of  the  stylo-gloasus  and  stylo- 
platyngeus  muscles,  and  the  stylo-hyoid  ligament.  The  last  three  of  these  stmc- 
tnres,  with  the  glosso-pharyngeal  nerve,  pass  into  the  anterior  part  of  the  triangle 
kelTeen  tiie  internal  and  external  carotid  arteries.  In  addition  to  the  terminal 
portion  of  the  8tj-lo-i>harj'ngeus  and  stylo-jjlossua  muscles  the  anterior  portion 
WHilains  the  stylo-Iiyoid  ligament  and  the  glosso-pharyngeal  ner\'e,  which  pass 
ftflui  the  posterior  portion,  the  submaxillary  gland,  the  facial  artery  and  vein,  the 
"OTuiiiiig  palatine,  tonsillar,  submaxillary,  and  submental  branches  of  the  facial 
artwj'i  all  of  which  arise  mthin  tbe  triangle,  the  hypo-glossal  neire,  the  mj'lo- 
"Jfiil  nerve,  the  raylo-hyoid  arterj-,  and  lymphatic  glands.  A  chain  of  lymphatic 
g'wiU,  ten  to  fifteen  in  number,  is  found  below  the  body  of  the  lower  jaw.  These 
glands  belong  to  the  superficial  cervical  lymphatics,  and  are  known  as  the  sub- 
^tfuitlary  li/tnphritlc  glands.  In  malignant  growths  of  the  lip,  lower  jaw,  tongue,  or 
"ral  and  pharj-ngeal  mucous  membrane,  this  chain  of  glands  will  soon  become 
infected  and  sliould  always  be  removed,  whether  enlarged  or  not.  In  the  opera- 
tiOQ  for  the  removal  of  a  malignant  growth  involving  the  areas  which  these  glands 
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drain,  the  first  step  should  consist  in  the  removal  of  the  submaxillary  lymphatic 
glands  of  both  sides  of  the  neck,  and,  in  some  instances,  of  the  submaxillary 
salivary  gland  ;  the  final  step  consists  of  the  removal  of  the  growth.  Tuberculosis 
of  these  glands  is  a  not  uncommon  condition,  because  of  the  large  area  from  which 
they  receive  lymph  ;  infection  from  inflammatory  aflections  of  the  pharyngeal, 
nasal,  and  oral  mucous  membranes,  as  well  as  from  carious  teeth,  is  very  frequently 
the  cause  of  disease  of  these  glands.  An  extensive  cervical  cellulitis,  known  as 
Ludwig^s  angina^  may  originate  from  septic  processes  in  the  submaxillary  lym- 
phatic glands. 

The  floor  of  the  submaxillary  triangle  is  formed  by  the  mylo-hyoid  muscle,  the 
anterior  belly  of  the  digastric,  the  hyo-glossus,  the  superior  constrictor,  and  a 
small  portion  of  the  middle  constrictor  muscle  of  the  pharjmx. 

DissECTiON.-T-The  roof  of  the  triangle  having  been  reflected  in  removing  the 
superficial  layer  of  the  deep  cervical  fascia,  the  submaxillary  salivary  gland,  with 
the  exception  of  its  upper  portion,  which  is  hidden  by  the  body  of  the  lower  jaw, 
will  now  be  seen.  The  gland  is  surrounded  by  a  fibrous  capsule,  which  is  derived 
from  the  superficial  layer  of  the  deep  fascia.  Displace  the  submaxillary  gland  up- 
ward upon  the  face,  holding  it  there  with  hooks  while  fiirther  dissection  of  the 
triangle  is  made.  In  displacing  the  gland  avoid  severing  the  facial  vein,  which  passes 
over  it,  and  the  facial  artery,  which  passes  through  the  groove  on  its  deep  surfaces. 

The  lingual  triangle. — The  portion  of  the  submaxillary  or  digastric  triangle, 
through  which  the  lingual  artery  runs,  is  frequently  spoken  of  as  the  lingual 
triangle.  In  relation  with  the  triangle  are  the  submaxillary  gland,  the  posterior 
belly  and  the  tendon  of  the  digastric  muscle,  the  hypo-glossal  nerve,  the  hyo- 
glossus  muscle,  and  the  middle  constrictor  muscle  of  the  pharynx.  This  sub- 
division of  the  submaxillary  triangle  is  bounded  above  by  the  hypo-glossal  nerve, 
posteriorly  by  the  posterior  belly  of  the  digastric  muscle,  and  anteriorly  by  the 
mylo-hyoid  muscle ;  its  roof  is  formed  by  the  submaxillary  gland,  and  its  floor 
by  the  hyo-glossus  and  middle  constrictor  muscle  of  the  pharynx.  In  ligating 
the  lingual  artery  an  incision  is  carried  above  and  parallel  with  the  greater  comu 
of  the  hyoid  bone ;  the  skin,  the  superficial  fascia,  the  platysma  myoides  muscle, 
and  the  superficial  layer  of  the  deep  fascia  are  divided,  and  the  submaxillary 
gland  is  exposed.  The  gland  is  lifted  upward,  when  the  artery  w^ill  be  found 
beneath  the  hyo-glossus  muscle  and  beneath  the  interval  between  the  hypo-glossal 
nerv^e  and  the  tendon  of  the  digastric  muscle.  In  making  the  incision  through 
the  hyo-glossus  muscle  care  must  bo  observed  to  avoid  wounding  the  middle 
constrictor  muscle,  division  of  which  would  oj)en  the  pliarynx.  It  is  not  necessary 
to  cut  the  liyo-glosvsus,  as  the  artery  is  readily  secured  before  it  passes  beneath  that 
muscle  without  endangering  the  pharynx. 
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Dissection, — Divide  tlie  stcrno-mastoiil  muscle  at  about  its  middle,  aad  reflect 
the  two  portions.  This  exposes  the  desceudens  hypoglossi  nen-e,  which  lies  upon 
the  sheath  of  the  vessels,  the  eommunicantes  hypoglossi  nerves,  the  ansa  hypoglossi, 
the  tendon  of  the  omo-hyoid  muscle,  the  sheath  of  the  vessels,  the  spinal  accessory 
oerve,  the  phrenic  nerve,  the  cervical  plexus,  the  anterior  scalene  muscle,  and  a 
portion  of  the  subclavian  vessels  and  some  of  their  branches.  The  spinal  acces- 
sory and  phrenic  nerves,  the  cervical  plexus,  the  anterior  scalene  muscle,  and  the 
subclavian  vessels  are  covered  by  the  posterior  portion  of  the  two  processes  of  tlie 
deep  cer%'ical  fascia  (prevertebral),  overlaid  by  some  areolar  and  fatty  tissue.  Re- 
move the  fat  and  areolar  tissue  with  the  layer  of  fascia  (pre^'e^teb^al)  covering 
the  structures  just  named,  inferior  thyroid,  pnd  the  vertebral  supra-scapular, 
tronsversalis  colli,  and  vertebral  arteries. 


THE  CERVICAL  PLEXUS  OF  NERVES. 
The  cervical  plexus  is  formed  by  the  anterior  branches  of  the  upper  four  cer- 
Tical  iien'es.  It  is  situated  in  the  upper  part  of  the  neck,  beneath  the  stemo- 
mastoid  muscle,  and  rests  upon  the  scalenus  medius  and  levator  anguli  scajtulie 
muscles.  It  differs  from  the  axillarj'  or  brachial  plexus  in  resembling  a  network 
rather  than  a  bundle  of  cords.  Each  nerve,  excepting  the  first,  divides  into  an 
ascending  and  a  descending  branch ;  these  unite  with  similar  parts  of  the  contigu- 
ous nerves,  thus  forming  a  plexus.  The  branches  of  the  plexus  are  divided  into 
&  saperficial  and  a  deep  set ;  the  miperficinl  set  of  branches  has  been  described 
with  the  supt-rficial  fascia  of  the  neck.  The  de^p  set  of  branches  is,  for  conveni- 
ence, divided  into  an  internal  and  an  external  series.  The  internal  series  includes 
the  phrenic,  communicantes  hypoglossi,  muscular,  and  communicating  branches ; 
the  external  series  includes  muscular  and  communicating  branches. 

The  phrenic  nerve,  tlie  internal  respirator;'  nerve  of  Bell,  supplies  the 
diaphragm.  It  arises  from  the  third  and  fourth  cervical  nerves,  and  receives  a 
wmmunicating  branch  from  the  fifth.  It  passes  downward  and  inward  over  the 
snierior  surface  of  the  anterior  scalene  muscle,  beneath  the  omo-hyoid  muscle,  the 
tninsii'ersalis  colli  and  supra-scapular  arteries,  and  the  thoracic  duct  (left  side),  and 
*ntere  the  upper  opening  of  the  cheat  behind  the  subclavian  vein,  and  in  front  of 
Iho  subclavian  artery.  It  then  crosses  in  front  of  the  internal  mammary  artery, 
iroin  without  inward,  and  the  root  of  the  lung,  and  passes  through  the  middle 
Disdiftsiinum  between  the  mediastinal  layer  of  the  pleura  and  the  pericardium,  to 
f^)\  the  diaphragm,  which  it  pierces  for  final  distribution  upon  its  lower  surface. 
At  ihe  lower  part  of  the  neck  it  is  joined  by  a  filament  of  the  sympathetic  ner^■e, 
Mil  at  times  by  a  branch  from  the  nerve  to  the  subclavius  muscle.  In  the  chest  it 
&-    n— s 
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is  accompanied  by  the  art^jria  comes  nervi  phrenici,  a  branch  of  the  internal  mam- 
mary arteiy.  The  origin  of  the  phrenic  nerve  is  mainly  from  the  fourth  cervical 
segment  of  the  spinal  cord,  which  is  situated  behind  the  upper  part  of  the  body  of 
the  fourth  cervical  vertebra,  and  the  fact  that  this  nerve  is  the  one  which  innervates 
the  diaphragm,  explains  the  fatality  due  to  injury  of  the  spinal  cord  through 
fractures  and  dislocations  of  the  upper  cerv^ical  vertebrsc. 

The  communicantes  hyiK)glos8i  (communicantes  noni)  arise  from  the  second 
and  third  cervical  nerves,  pass  downward  to  the  outer  side  of  the  internal  jugular 
vein,  then  cross  in  front  of  the  vein,  and  join  the  descendens  hypoglossi,  a  branch 
of  the  hypo-glossal  nerv-e,  in  front  of  the  sheath  of  the  blood  vessels,  forming  the 
loop  known  as  the  ansa  hypoglossi.  The  descendens  and  communicantes  hypoglossi 
supply  the  depressor  muscles  of  the  hyoid  bone  and  larynx — namely,  the  sterno- 
hyoid, sterno-thyroid,  and  omo-hyoid  muscles.  This  loop  (ansa)  may  be  behind 
the  internal  jugular  vein,  and  within  or  outside  the  sheath  of  the  vessels. 

The  muscular  branches  of  the  internal  series  arise  from  the  first,  second, 
third,  and  fourth  cervical  nerves ;  they  supply  the  rectus  capitis  anticus  major  and 
minor,  rectus  lateralis,  and  longus  colli  muscles. 

The  communicating  branches  of  the  internal  series  connect  the  cervical  plexus 
with  the  sympathetic,  pneumogastric,  and  hypo-glossal  ner\'es. 

The  muscular  branches  of  the  external  scries  supply  the  stemo-mastoid, 
the  trapezius,  the  levator  angiili  scapula?,  and  the  scalenus  medius  muscle ;  the 
branch  to  the  sterno-mastoid  muscle  arises  from  the  second  cervical  ner\'e ;  the 
branches  to  the  levator  anguli  scapulae,  trapezius,  and  scalenus  medius  muscles  from 
the  third  and  fourth  cervical  nerv-es. 

The  communicating  branches  of  the  external  series  connect  the  cerv- ical  plexus 
with  the  spinal  accessory  nerv^e  in  the  sterno-mastoid  muscle,  in  the  occipital  triangle, 
and  lastly  beneath  the  trapezius  muscle,  fonning  the  subtrapezial  plexus. 

Pain  in  one  or  more  of  the  areas  supplied  by  the  various  sensorj'  branches  of 
the  cervical  nerves  mav  be  caused  bv  caries  of  the  cer\'ical  vertcjbne.  Irritation  of 
these  nerv^es  produces  pain  or  spasm  of  the  muscles  in  the  regions  supplied  by  the 
posterior  branches  of  the  nerves,  as  well  as  in  those  supplied  by  the  cervical  and 
brachial  plexuses. 


Next  examine  the  carotid  sheath  and  tlie  stnietures  in  relation  with  it. 

The  Carotid  Sheath  is  fonned  1>v  tlu^  division  of  the  superficial  layer  of  the 
deep  cers'ical  fascia  which  passes  beneath  the  sterno-niastoi<l  muscle,  by  the  j>re- 
vertebral  and  ])retraclieal  fasciie.     It  is  divided  by  septa  into  three  compartments: 
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the   inner   contains  the  common  carotid  artery,  the  outer  the  internal  jugular 
vein,  and  the  posterior  the  pneumogastric  nerv^e. 

The  descendens  hypoglossi  nerve  (descendens  noni)  is  usually  seen  lying  in 
firont  of  the  carotid  sheath,  but  occasionally  it  lies  within  the  anterior  wall  of  the 
sheath.  It  is  given  oflF  from  the  hypo-glossal  nerve  as  the  latter  winds  around  the 
occipital  artery.  It  is  not  a  true  branch  of  the  hypo-glossal  nerve,  its  fibers  origi- 
nally arising  from  the  cervical  plexus  and  running  with  the  trunk  of  the  hypo- 
glossal nerve  for  a  short  distance.  It  communicates  with  the  communicantes 
hypoglossi,  deep  branches  of  the  cervical  plexus,  thus  forming  a  loop  known  as  the 
ansa  hypoglossiy  which  supplies  the  sterno-hyoid,  sterno-thyroid,  and  both  bellies  of 
the  omo-hyoid  muscle. 

Lymphatic  glands. — In  relation  with  the  outer  wall  of  the  sheath  of  the 
vessels,  observe  the  deep  chain  of  lymphatic  glands ;  these  glands  are  in  commu- 
nication with  the  superficial  chain,  and  therefore  in  enlargement  of  the  latter  the 
deep  chain  is  more  or  less  involved.     Every  surgeon  who  has  had  experience  in 
the  removal  of  glandular  tumors  of  the  neck  appreciates  this  fact  when  forced  to 
carry  the  dissection  to  the  extent  of  exposing  the  carotid  sheath  for  some  distance 
if  he  would  remove  all  enlarged  glands.     In  cases  where  it  is  not  possible  to  make 
a  good  exposure  and  dissect  with  safety  around  the  vessels  by  simply  displacing 
the  stemo-mastoid  muscle,  it  will  be  necessarj^  to  divide  the  muscle.     In  making  a 
diflScult  dissection  in  a  region  rich  in  important  structures  success  is  obtained  only 
by  having  a  good  exposure,  which  necessitates  a  large  wound. 

DissECTiox. — Remove  the  deep  chain  of  lymphatic  glands  together  with  the 
fat  and  connective  tissue  around  them,  and  lay  open  the  sheath,  when  the  carotid 
artm-,  the  internal  jugular  vein,  and  the  pneumogastric  nerve  will  be  brought  into 
view.  The  internal  jugular  vein  lies  to  the  outer  side  of  the  common  carotid 
arter}',  while  the  pneumogastric  ner\^e  lies  between  the  vein  and  arterj^  in  a  plane 
poetmor  to  both. 

The  internal  jugular  vein  is  the  continuation  of  the  lateral  sinus,  and  begins 
at  the  jugular  foramen,  where  that  sinus  is  joined  by  the  inferior  petrosal  sinus. 
The  vein  is  somewhat  dilated  at  it  origin,  this  enlargement  constituting  the 
s(H?aIled  bulb  or  virtus,  which  lies  in  the  jugular  fossa.  At  the  jugular  foramen 
the  vein  lies  behind  and  external  to  the  glosso-phars'ngeal,  pneumogastric,  and 
^^>inal  accessor}'  nerv^es.  It  passes  down  the  side  of  the  neck,  at  first  beneath 
and  extomal  to  the  internal  carotid  artery,  then  on  the  outer  side  of  the  internal 
carotid,  and,  finally,  on  the  outer  side  of  tlie  common  carotid  artery.  It  terminates 
^y  joining  the  subclavian  vein  just  external  to  the  upper  margin  of  the  sterno- 
clavicular articulation  to  form  the  innominate  vein.  It  occupies  the  outer  com- 
partment of  the  carotid  sheath,  and  is  separated  from  the  common  carotid  artery 
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and  pneumogastric  nerve  by  septa.  At  the  lower  part  of  the  neck  the  internal 
jugular  veins  observe  a  slightly  different  course.  At  its  termination  the  right 
internal  jugular  vein  leaves  the  right  common  carotid  artery  to  join  the  subclavian 
vein,  forming  a  triangular  interval  between  the  artery  and  vein,  while  the  left 
internal  jugular  vein  turns  forward  to  join  the  subclavian  vein,  and  overlaps  the 
left  common  carotid  artery  at  the  root  of  the  neck.  The  internal  jugular  vein  has 
a  pair  of  valves  about  three-fourths  of  an  inch  from  its  termination.  Opposite  the 
angle  of  the  lower  jaw  a  communicating  branch  from  the  external  jugular  vein 
and  some  pharyngeal  veins  empty  into  it.  Near  the  level  of  the  greater  cornu 
of  the  liyoid  bone  it  receives  the  facial  and  lingual  veins ;  lower,  the  superior 
thyroid  vein ;  and  opposite  the  cricoid  cartilage,  the  middle  thyroid  vein. 

The  common  carotid  artery. — ^The  right  and  left  common  carotid  arteries 
are  dissimilar  in  origin,  but  occupy  similar  positions  in  the  neck  (for  this  reason 
but  one  artery  will  be  described).  The  right  common  carotid  arises  from  the 
innominate  artery  behind  the  upper  margin  of  the  right  sterno-clavicular  articula- 
tion ;  the  left  common  carotid  arises  from  the  highest  part  of  the  transverse  portion 
of  the  arch  of  the  aorta.  As  the  lett  common  carotid  artery  arises  within  the  chest, 
it  is  the  longer  of  the  two  vessels ;  it  may  be  divided  into  a  thoracic  and  a  cervical 
portion.  The  thoracic  portion  of  the  left  common  carotid  artery  will  be  described 
with  the  chest. 

The  course  of  the  common  carotid,  external  carotid,  and  internal  carotid 
arteries  when  the  face  is  turned  slightly  to  the  opposite  side,  is  represented  by  a 
line  drawn  from  the  sterno-clavicular  articulation  to  a  point  midway  between  the 
angle  of  the  lower  jaw  and  the  mastoid  process  of  the  temporal  bone.  That  por- 
tion of  the  line  below  the  level  of  the  greater  cornu  of  the  hyoid  bone  indicates 
the  course  of  the  common  carotid  arterj'-,  and  that  part  above  the  hyoid  bone  indi- 
cates the  position  of  the  internal  carotid  and  external  carotid  ai'teries.  The 
external  carotid  deviates  slightly  from  this  line  toward  the  angle  of  the  lower  jaw. 

At  the  lower  part  of  the  neck  the  common  carotid  artery  is  situated  deeply 
beneath  the  sternal  origin  of  the  sterno-cleido-mastoid,  the  sterno-hyoid,  and  the 
sterno-thyroid  muscle,  being  separated  from  its  fellow  by  the  trachea,  which  is 
about  an  inch  in  width.  Thence  it  ascends  in  the  inner  compartment  of  the 
sheath  of  the  vessels,  beneath  the  anterior  border  of  the  sterno-cleido-mastoid 
muscle,  to  terminate  opposite  tlio  upper  border  of  the  thyroid  cartilage  by  biftircat- 
ing  into  the  external  and  internal  carotid  arteries.  As  the  artery  ascends  it 
diverges  from  the  median  line,  on  account  of  the  interposition  of  the  lateral  lobe 
of  the  thyroid  gland  between  it  and  the  trachea,  and  as  a  result  of  the  width  of  the 
larynx.  It  is  covered  by  the  skin,  superficial  fiiseia,  platysma  myoides  muscle, 
superficial  layer  of  the  deep  fascia,  the  anterior  border  of  the  sterno-mastoid  mus- 
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cle,  and  the  anterior  wall  of  the  carotid  sheath  ;  ill  aiidition  to  these,  at  the  lower 
part  of  the  neck  are  the  stenio-hyoid  and  stemo-thyroid  muscles,  the  thyroiil  gland, 
which  slightly  overlaps  it,  the  omo-hyoid  muscle  and  the  anterior  jugular  vein, 
which  cross  it.  The  descendens  hypoglossi  nerve  mid  ansa  hypoglossi  also  lie  in 
front  of  it,  and  the  middle  stenio-mastoid  artery  and  the  superior  and  middle 
thyroid  veins  cross  it.  Behind  it  are  the  rectus  capitis  anticus  major  and  the  longus 
colli  muscle,  the  pneumogastric,  sympathetic,  and  canliac  nerves,  the  recurrent 
larj-ngcal  nerve,  at  the  lower  part  of  the  neck,  and  the  inferior  thyroid  ai-tery 
crossing  behind  it  at  the  level  of  the  cricoid  cartilage.  To  (he  inner  side  of  the 
art*ry  are  the  trachea  and  esophagus,  the  reourrenl  laryngeal  nerve  lying  between 
tliem,  the  lateral  lobe  of  the  thyroid  gland,  the  terminal  portion  of  the  inferior 
thyroid  arterj',  the  larj'nx,  the  pharynx,  and  the  superior  thyroid  artery.  To  the 
outer  side  of  the  artery  are  tlie  internal  jugular  vein  and  the  pneumogastric  nerve. 
The  common  carotid  arter}'  seldom  gives  off  branches,  but  may,  when  the 
bifurcation  is  higher  than  usual,  give  off  the  superior  thyroid  artery.  The  bifur- 
CftUon  of  the  artt-r}-  may  occur  higher  or  lower  than  the  upper  border  of  the 
thyroid  cartilage,  and  is  not  infrequently  situated  opposite  the  greater  cornu  of 
the  hyoid  bone. 

Aneurysjn  of  the  common  carotid  artery  most  frequently  develops  near  its 
bifiircation.  Pressure  upon  the  intenuil  jugular  vein  by  an  aneurysm  of  the 
common  carotid  artery  produces  cyanosis  or  duskiness  of  the  face  and  scalp,  head- 
ache, and  puffiness  or  edema  of  the  face  ;  pressure  upon  the  sympathetic  cord  causes 
dilatation  of  the  pupil,  and,  later,  contraction  of  tlie  pujiil ;  pressure  upon  the 
superior  laryngeal  nerve  causes  cough,  and  spasm  or  paralysis  of  one  crico-thyroid 
niuscle;  and  pressure  upon  the  recurrent  laryngeal  nerve,  spasm  or  paralysis  of 
the  muscles  of  one  side  of  the  larj-nx,  hoarseness,  and  difficulty  in  phonntion. 
Thise  aneurj'sms  at  the  side  of  the  neck  produce  a  pulsating  swelling  which 
rwembles  that  seen  in  enlargement  of  one  lateral  lobe  of  the  thyroid  gland.  As 
tlic  iJiyroid  gland  adheres  to  the  trachea,  enlargements  or  tumors  of  that  organ 
nwve  upward  and  downward  with  the  lar\-nx  and  trachea  during  deglutition, 
wbercas  an  aneurysm  of  the  canimon  carotid  artery  remains  stationary. 

Ligation  of  the  common  carotid  artery. — In  wounds  or  aneurj-sni  of  this 
srtepj-  or  one  of  its  branches,  it  may  require  a  ligature,  It  is  tied,  preferably,  in 
IJie  superior  carotid  triangle,  opix)site  the  cricoid  cartilage  and  immediately  above 
Iw  point  where  the  omo-hyoid  muscle  crosses  its  sheath.  The  incision  is  inade 
ilfiig  the  anterior  border  of  the  sterno-raastoid  muscle,  cutting  through  the  skin, 
wptrficial  fascia,  platysma  rayoides  muscle,  and  sufierficial  layer  of  the  deep  fascia ; 
'li«  stemo-mastoid  muscle  is  then  displaced  outward,  and  the  sheath  with  the 
fleiifl  hj'poglossi   ner^^e   upon   it  exposed.     As  the  internal  jugular  vein 
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overlaps  the  outer  side  of  the  artery,  a  small  incision  should  be  made  in  the  inner 
side  of  the  sheath,  and  the  needle  passed  firom  without  inward,  avoiding  the  inter- 
nal jugular  vein  and  the  pneumogastric  nerve.  The  opening  in  the  sheath  should 
be  small,  so  that  the  vasa  vasorum  and  the  nutrition  of  the  vessel  will  not  be 
unnecessarily  disturbed.  In  exposing  the  carotid  sheath,  the  superior  or  middle 
thyroid  vein  and  the  middle  stemo-mastoid  artery  may  be  severed.  In  the  inferior 
carotid  triangle  the  artery  is  ligatured  with  more  difficulty  and  danger,  because  it 
is  deeper  and  covered  by  three  layers  of  muscles :  the  stemo-thyroid,  sterno-hyoid, 
and  sterno-mastoid  ;  and,  on  the  left  side,  the  internal  jugular  vein  turns  fom'ard 
in  front  of  the  artery  at  the  root  of  the  neck  to  join  the  subclavian  vein. 

Intercarotid  body  or  ganglion. — ^This  small,  oval,  reddish-brown  body  is 
situated  in  the  interval  between  the  external  and  internal  carotid  arteries,  behind 
the  bifurcation  of  the  common  carotid  artery.  It  receives  filaments  from  the 
sympathetic  ner\^e,  and  resembles  the  coccygeal  body  or  Luschka's  gland. 

The  Pneumogastric  or  Vagus  ITerve. — The  pneumogastric  nerve,  the  tenth 
and  longest  of  the  cranial  nerves,  has  an  extensive  area  of  distribution.  It  supplies 
branches  to  the  dura  mater,  external  ear,  pharynx,  larynx,  esophagus,  trachea, 
bronchi,  lungs,  stomach,  spleen,  liver,  and  to  the  sympathetic  system  of  nerves  in 
the  cervical,  thoracic,  and  abdominal  regions.  It  leaves  the  cranial  cavity  at  the 
jugular  foramen,  inclosed  within  the  same  sheath  of  the  dura  mater  as  the  spinal 
accessory  nerve.  It  runs  downward  between  the  internal  jugular  vein  and  the 
internal  carotid  arterj%  passing  next  between  the  internal  jugular  vein  and  the 
common  carotid  artery,  lying  behind  and  between  them  in  the  posterior  com- 
partment of  their  sheath.  It  enters  the  chest  at  its  superior  opening.  On  the 
right  side  it  passes  between  the  first  portion  of  the  subclavian  artery  and  the 
subclavian  vein,  while  on  the  left  side  it  runs  between  the  first  portion  of  the 
subclavian  artery  and  the  common  carotid  artery,  beneath  the  left  innominate 
vein.  Its  course  in  the  chest  will  be  included  in  the  description  of  that  part  of  the 
body.  The  pneumogastric  nersx^  owing  to  its  position  between  the  internal 
jugular  vein  and  the* internal  carotid  artery,  is  closely  associated  with  the  glosso- 
pharjmgeal,  spinal  accessor}^,  and  hypo-glossal  nerves.  These  ncrs-es  accompany 
the  internal  carotid  artery  but  a  short  distance,  tlie  gl()sso-j)haryngeal  nerve 
cur\'ing  forward  between  the  external  and  internal  carotid  arteries,  the  spinal 
accessory  hqvyq  turning  backward  beneath  the  internal  jugular  vein,  and  the 
hypo-glossal  nerve  curv'ing  forward  over  tlie  internal  and  external  carotid  arteries 
and  the  root  of  the  occij^ital  artery. 

There  are  two  ganglia  on  the  pneumogastric  nerve  :  the  ganglion  of  the  root^ 
and  the  ganglion  of  the  trunk.  The  ^aii^lion  of  the  root  is  a  small,  rounded  swelling 
seen  upon  the  nen^e  as  it  lies  in  the  jugular  foramen.     The  ganglion  of  the  trunk 
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j$  a  long,  fusiform  enlargement,  situated  upon  the  nerve  about  one-lialf  of  an 
incJi  below  the  jugular  foramen.  It  is  closely  associated  M'ith  the  hypo-glossal 
nerve,  which  winds  around  its  outer  side  ;  below  this  ganglion  the  vagus  receives 
joiue  fibers  from  the  accessor}'  portion  of  the  spinal  accessory  nerve. 

BaAXCHEs  OF  THE  pNKUMOGASTRic  Nkrve. — These  may  be  classified  as 
t<immmiicating  branches  and  branches  of  distribution.  The  communicating  branches 
tonoect  it  with  the  facial,  glosso-pharyngeal,  spinal  accessory,  hypo-glossal, 
sympathetic,  and  first  two  cervical  nerves.  The  branches  of  distribution  are  :  in 
the  jugular  foramen,  the  meningeal  and  the  auricular  nerve;  in  the  neck,  the 
phatyngeal,  superior  laryngeal,  recurrent  larj'ngeal,  and  cervical  cardiac  nerves ; 
in  the  chest,  the  thoracic  cardiac,  anterior  and  posterior  pulmonary,  and  esopha- 
geal Ber\*es ;    in  the  abdomen,  giistric  branches. 

The  meiuDgeal  or  recurrent  branch  is  a  small  twig  which  runs  upward  from 
the  ganglion  of  the  root,  through  the  jugular  foramen,  to  the  dura  mat*r  near  the 
Uteial  sinus. 

The  atuicnlar  (Arnold's)  nerve  has  its  origin  from  the  ganglion  of  the  root  of 
flie  vagus,  receives  a  branch  from  the  petrous  ganglion  of  the  glosso-phar>'ngeal 
nerve,  and  passes  over  the  bulb  of  the  internal  jugular  vein  to  reach  an  aperture 
in  the  outer  wall  of  the  jugular  fossa.  It  next  passes  through  the  temporal  bone 
[war  the  facial  canal,  communicating  with  the  facial  nen-e,  and  emerging  from 
the  bone  between  the  mastoid  process  and  the  external  auditory  meatus.  Turning 
outwnrd,  it  supplies  the  back  of  the  pinna  and  part  of  the  external  auditory  canal, 
"IK  of  its  branches  communicating  with  the  posterior  auricular  branch  of  the 
iKia]  nerve.  Irritation  of  this  nerve  by  a  foreign  body  iu  the  external  auditory 
Bietttiis  may  induce  cough,  which  is  not  relieved  until  the  foreign  body  is  removed. 
This  Mr  covgh  is  explained  by  reference  of  the  irritation  to  the  mucous  membrane 
tf  the  larjnx  through  the  auricular  and  superior  laryngeal  branches  of  the  pneu- 
niogaslric  nen,-e. 

The  pharyngeal  branch,  the  chief  motor  nerve  of  the  pharynx,  arises  from 
the  ganglion  of  the  trunk  and  receives  part  of  the  accessory  portion  of  the  spinal 
*<ws8ory  ner\'c.  It  runs  behind  or  in  front  of  the  internal  carotid  artery  to  the 
l«ck  of  the  pharynx,  to  the  upper  border  of  the  middle  constrictor  muscle,  where 
>'  Miists  in  forming  the  pharyngeal  plexus.  This  plexus  is  formed  by  branches 
"f  the  giosso-pharj'ngeal  nerve,  pncuraogastric  nerve,  and  superior  eer^'ical  sympa- 
"iflic  ganglion.  The  pharj-ngeal  muscles  and  mucous  membrane  and  the  azj'gos 
uiTilie  and  levator  palati  ninweles  are  supplied  by  filaments  from  this  plexus. 

The  superior  laryngeal  nerve  is  the  sensory  nerve  of  the  larynx.  It  arises 
&otn  the  ganglion  of  the  trunk  of  the  pneumogastric  nerve,  curving  down- 
*8rd  and  forward  behind  the  internal  and  external  carotid  arteries,  and  dividing 
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into  the  external  and  internal  laryngeal  branches.  The  internal  branchy  together 
with  the  superior  laryngeal  artery,  enters  the  larynx  through  the  thyro-hyoid 
membrane,  supplying  the  laryngeal  mucous  membrane  and  the  arytenoid  muscle, 
and  communicating  with  the  recurrent  laryngeal  nerve.  Irritation  of  this  branch, 
as  by  a  crumb  of  bread  or  a  drop  of  water  entering  the  larynx,  causes  a 
momentary  cessation  of  respiration,  cough,  and  expulsion  of  the  intruding  sub- 
stance. The  external  branchy  which  is  smaller  than  the  internal,  descends  along 
the  side  of  the  pharynx  under  the  stemo-thyroid  muscle ;  it  supplies  the  crico- 
thyroid muscle  and  crico-thyroid  membrane,  the  inferior  constrictor  muscle  of 
the  pharynx,  and  the  thyroid  gland ;  it  also  sends  filaments  to  the  pharyngeal 
plexus,  and  gives  oflf,  behind  the  common  carotid  artery,  a  branch  to  the  superior 
cardiac  nerve  of  the  sympathetic. 

Paralysis  of  the  superior  laryngeal  nerve  may  be  due  to  pressure  of  an 
aneurysm  of  the  external  or  the  internal  carotid  artery,  or  to  enlarged  lymphatic 
glands  or  tumors.  The  external  laryngeal  division  may  also  be  compressed  by 
aneurysm  of  the  upper  part  of  the  common  carotid  artery.  Anesthesia  of  the 
laryngeal  mucous  membrane  would  permit  foreign  bodies  to  enter  the  larynx, 
and  cause  inflammation  or  obstruction.  The  vocal  cords  can  not  be  stretched, 
owing  to  paralysis  of  the  crico-thyroid  muscle,  and  the  voice  is,  in  consequence, 
hoarse  and  of  low  pitch. 

Irritation  of  the  superior  laryngeal  nerves  as  by  aneurysm  of  the  internal  or 
external  carotid  artery,  or  by  an  enlarged  thyroid  gland  or  lymphatic  glands, 
causes  peculiar,  ringing  cough,  without  expectoration. 

The  recurrent  or  inferior  laryngeal  nerves  are  the  motor  nerves  of  the 
larynx,  supplying  all  of  the  intrinsic  muscles  of  that  organ  except  the  crico-thyroid 
muscles,  these  being  supplied  by  the  external  larj^ngeal  branches  of  the  superior 
laryngeal  nerv^es.  The  right  recun^ent  laryngeal  nerve  is  shorter  than  the  left, 
arising  from  the  pneumogastric  nerv'c  as  it  crosses  the  first  portion  of  the  right 
subclavian  arter}\  It  then  winds  behind  the  first  portion  of  the  right  subclavian 
artery,  ascending  obliquely  inward  in  front  of  the  apex  of  the  right  pleural  sac, 
and  behind  the  root  of  the  right  common  carotid  artery  and  the  terminal  portion 
of  the  inferior  thyroid  artery  to  reach  the  groove  between  the  trachea  and 
esophagus.  While  in  this  groove  it  passes  behind  and  internal  to  the  right  lateral 
lobe  of  the  thyroid  body,  and  leaves  the  groove  to  reach  the  intrinsic  muscles  of 
the  larynx  by  passing  behind  the  inferior  cornii  of  the  thyroid  cartilage. 

Pressure  upon  this  norvo  may  be  caused  by  aneurysm  of  the  first  portion  of 
the  right  subdavian  artery  or  lowermost  porlion  of  the  riglit  common  carotid 
arterj",  by  enlargfincnt  of  the  tliyi'oid  body,  eieatrices  of  tlie  aj)ex  of  the  right 
pleura,  as  in  phthisis,  or  by  inali^xiiaiit  disease  of  tlie  esoi)liagus. 


DISSECTION  OF  THE  NECK. 


83 


The  l^t  recurrent  laryngeal  nerve  arises  from  the  pueuniogastric  nerve  in 
front  of  the  trans%'erse  portion  of  the  arch  of  the  aorta,  and  iivinds  behind  that 
portion  of  the  arch  below  and  to  the  left  side  of  the  obliterated  ductus  arteriosus. 
It  next  ascends  behind  the  root  of  the  left  common  carotid  artery  to  the  groove 
between  the  trachea  and  esophagus,  continuing  upward  to  the  larj-nx,  and  passing 
behind  and  internal  to  the  left  lateral  lobe  of  the  thyroid  body,  in  a  course 
similar  to  that  of  the  right  recurrent  larjTigeal  nerve.  Both  nerves  communicate 
with  the  superior  laryngeal  nerve  of  the  same  side,  and  with  the  sj-mpathetic 
nerve. 

Pressure  upon  the  left  recurrent  laryngeal  nerve  may  be  produced  by 
aneurysm  of  the  arch  of  the  aorta  or  of  the  lowermost  portion  of  the  left  common 
carotid  artery,  by  tumors  of  the  posterior  mediastinum,  by  enlargement  of  the 
thyroid  IxKly,  or  by  malignant  disease  of  the  esophagus.  Moderate  pressure  causes 
spasm  of  the  muscles  of  the  same  side  of  the  larynx,  dyspnea,  and  change  of  voice. 
Greater  pressure  causes  paralysis  and  alteration  of  the  voice.  Both  nerves  may 
be  involved  in  labio-glosso-pharyngeal  paralysis  or  disseminated  sclerosis  of  the 
pons,  medulla  oblongata,  and  spinal  cord,  or  by  pressure  from  an  enlarged  thyroid 
body,  or  carcinoma  of  the  esophagus.  When  both  nerves  are  paralyzed  the  vocal 
cords  are  immovable,  phonation  is  imperfect,  and  the  rima  glottidis  is  in  the 
relaxed  attitude  assumed  in  quiet  breathing. 

The  cervical  cardiac  branches  of  the  pneumogastric  nerve  are  given  off  in 
the  upper  and  lower  part  of  the  neck.  The  mtperior  cervical  cardiac  branches  join 
the  cardiac  branches  of  the  sympathetic  and  terminate  in  the  deep  cardiac  plexus. 
The  UJl  inferior  cenncat  cardiac  branch  passes  between  the  pleura  and  the  left  side 
of  the  transverse  portion  of  the  aortic  arch,  entering  the  superficial  cardiac  plexus 
with  the  left  superior  cervical  cardiac  branch  of  the  sympathetic  nerve.  The 
rifftit  inferior  cervical  cardiac  branch  passes  on  the  trachea  to  the  deep  cardiac 
plexus. 

The  thoracic  and  abdominal  branches  of  the  pneumogastric  nerve  are 
'it»cribed  with  the  thorax  and  abdomen. 

The  Ssnnpathetic. — The  sympathetic  nervous  system  consists  of  a  eeriea  of 
g:anglia.  one  ganglion  being  joined  to  another  by  connecting  nerve  cords;  it  is  also 
aim|K>setl  of  ganglinted  plcxuse-s,  visceral  ganglia,  and  many  nerve  fibers.  Some 
of  the  ganglia — as,  for  instance,  the  cardiac  ganglia — possess  automatic  action. 
The  ner^-e  fibers  of  the  sympathetic  system  are  chiefly  non-medullated. 

The  cervical  portion  of  the  sympathetic  nerve  is  situated  behind  the  carotid 
^eatli  or  in  its  posterior  wall,  and  lies  beneath  the  prevertebral  fascia,  where  it 
rwte  upon  the  rectus  capitis  anticus  major  and  the  longus  colli  muscle.  Three 
cervical  ganglia — the  superior,  middle,  and  inferior — lie  in  each  side  of  the  neck 


necK.  J 


84  SURGICAL  ANATOMY. 

The  superior  cervical  ganglion,  the  largest  of  the  three,  is  a  long,  fusiform 
body  situated  opposite  the  transverse  processes  of  the  second  and  third  cervical 
vertebrae,  behind  the  sheath  of  the  great  vessels.  It  is  formed  probably  by  the 
fusion  of  four  ganglia,  as  it  communicates  with  four  spinal  nerves.  It  givies  oflF  an 
ascending  and  a  descending  branch,  branches  to  cranial  and  cervical  nerves, 
branches  which  follow  the  external  carotid  artery  and  its  branches,  pharyngeal 
branches,  laryngeal  branches,  and  the  superior  cardiac  nerve. 

The  amending  branch  passes  upward  through  the  carotid  canal,  with  the  inter- 
nal carotid  artery.  It  divides  into  an  external  and  an  internal  branch.  Its  exter- 
nal branch  forms  the  carotid  plexus,  while  its  internal  branch  forms  the  cavernous 
plexus. 

The  descending  branch  passes  downward  to  the  middle  cervical  ganglion. 

The  branches  to  the  cranial  nerves  communicate  with  the  ganglia  of  the  root 
and  trunk  of  the  pneumogastric  nerve,  the  petrous  ganglion  of  the  glosso-pharyn- 
geal  nerve,  and  the  hypo-glossal  nerve.  No  branches  pass  to  the  spinal  accessory 
nerve.  The  branches  to  the  spinal  nerves  pass  outward  over  the  rectus  capitis 
anticus  major  muscle  to  join  the  upper  four  cervical  nerves. 

The  branches  which  ramify  upon  the  external  carotid  artery  and  its  branches 
(nervi  molles)  proceed  from  the  upper  part  of  the  ganglion.  The  nervi  molles 
upon  the  external  carotid  artery  supply  branches  to  the  intercarotid  body ;  the 
nervi  molles  of  the  facial  artery,  branches  to  the  submaxillary  ganglion  (the  sym- 
pathetic root) ;  those  upon  the  middle  meningeal  artery,  the  sympathetic  root  to 
the  otic  ganglion,  and  the  external  superficial  petrosal  nerve,  which  is  the  sym- 
pathetic root  of  the  geniculate  ganglion  of  the  facial  nerve. 

The  pharyngeal  branches  pass  inward  behind  the  internal  and  external  carotid 
arteries,  and  assists  in  forming  the  pharyngeal  plexus. 

The  laryngeal  branches  join  the  superior  laryngeal  nerve. 

The  superior  cervical  sympathetic  cardiac  nerve  arises  from  the  lower  part  of  the 
superior  cervical  sympathetic  ganglion,  or  from  the  cord  which  runs  to  the  middle 
cervical  ganglion.  It  runs  downward  behind  the  carotid  sheath,  communicating 
with  the  superior  cardiac  branch  of  the  pneumogastric,  the  external  laryngeal,  and 
the  recurrent  laryngeal  nerve.  In  tlie  chest  the  two  nerv^es  take  different  courses. 
The  right  superior  cervical  sympathetic  cardiac  nerve  passes  in  front  of  or  behind 
the  first  portion  of  the  subclavian  arterj'-,  following  the  innominate  artery,  and 
terminating  in  the  deep  cardiac  plexus.  On  the  left  side  the  nerve  passes 
between  the  left  common  carotid  and  the  left  subclavian  arterv,  and  over  the  left 
side  of  the  arch  of  the  aorta,  to  the  left  of  the  left  pneumogastric  nerve,  terminat- 
ing in  the  superficial  cardiac  plexus. 

The  middle  cervical  or  thyroid  ganglion,  the  smallest  of  the  three  ganglia. 
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appears  as  a  swelling  upon  the  sympathetic  cord.  It  may,  however,  bo  alistmt.  It 
rusta  upon  or  beneath  the  inferior  thyroid  artery,  opposite  the  transverse  process  of 
the  sixth  cen-ieal  vertebra,  and  is  formed  probably  by  the  fusion  of  two  ganglia,  as 
it  communicates  with  two  spinal  nerves.  It  gives  o£f  communicating  branches  to 
the  superior  and  inferior  cervical  ganglia,  and  to  the  fifth  and  sixth  cervical 
nerves,  thyroid  branches,  and  the  middle  cardiac  nerve. 

The  communicatin</  branch  to  the  superior  ganglion  is  the  cord  of  the  sympa- 
thetic nerve. 

The  eommunicating  branches  to  tJie inferior  ganglion  are  the  main  sympathetic 
cord,  which  jiasses  behind  the  first  portion  of  the  subclavian  arterj',  and  one  or 
two  nen*es  which  form  a  loop  (ansa  Vieussenii)  in  front  of  and  below  the  artery. 

The  thyroid  branches  accompany  the  inferior  thyroid  arterj'  to  the  thyroid 
body, 

Tlie  middU  cardiac  nerve,  the  largest  of  the  three  cervical  sympathetic  cardiac 
nerves,  arises  from  the  middle  gangliou  or  the  sympathetic  cord  just  below  it. 
It  communicates  with  the  superior  cardiac  and  the  recurrent  laryngeal  nerve,  and 
passes  in  front  of  or  behind  the  first  portion  of  the  subclavian  artery,  entering 
the  deep  cardiac  plexus. 

The  inferior  cervical  ganglion  is  intermediate  in  size  between  the  middle  and 
superior  ganglia.  It  is  deeply  situated  between  the  transverse  process  of  the 
seventh  cervical  vertebra  and  the  neck  of  tlie  first  rib,  and  lies  to  the  inner  side 
of  the  superior  intercostal  artery,  behind  the  vertebral  artery.  It  is  formed  prob- 
ably by  the  fusion  of  two  ganglia,  as  it  communicates  with  two  spinal  ner%'es,  the 
serenth  and  eighth  cervical.  It  is  joined  to  the  first  thoracic  ganglion  by  two 
large  nerves,  and  may  be  fused  with  that  ganglion.  The  sj-mpathetic  cord  and 
the  ansa  Vieussenii  connect  it  with  the  middle  cervical  ganglion.  It  gives  off  the 
inferior  cardiac  nerve  and  branches  which  form  a  plexus  on  the  vertebral  arl«ry. 

The  inferior  cen'ical  stfmpathftic  cardiac  nerve  arises  from  the  inferior  cervical 
ganglion,  or  occasionally  from  the  first  thoracic  ganglion.  It  passes  behind 
the  subclavian  artery,  communicating  with  the  recurrent  laryngeal  and  the 
middle  cardiac  nerve,  and  descending  upon  the  trachea  to  enter  the  deep  cardiac 
plexus. 

The  branches  forming  a  plexus  {vertebral  plexus)  upon  the  vertebral  artery 
accompany  that  vessel  into  the  cranial  cavity,  after  which  they  follow  the  basilar 
luirl  cerebral  arteries.  It  is  through  this  plexus  of  nerves  that  contraction  of  the 
jmpil  of  the  same  side  results  after  ligation  of  the  vertebral  artery. 

Tlio  External  Carotid  Artery,  so  called  because  it  supplies  the  tissues  on  the 
outside  of  the  cranium,  is  the  smaller  of  the  two  terminal  divisions  of  the  common 
carotid  artery.     It  arises  opposite  the  upper   border  of  the    thyroid    cartilage, 
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border  of  the  hyoid  bone,  beneath  the  thyi-o-hyoid  muscle,  supplying  the  infra- 
hvoid  bursa  and  the  thyro-hyoid  muscle,  and  communicates  with  the  infra-hyoid 
artery  of  the  opposite  side  and  with  the  supra-hyoid  branch  of  the  lingual  artery. 

The  middle  demo-mastoid  artery  passes  downward  and  outward  over  the  sheath 
of  the  common  carotid  artery  in  the  superior  carotid  triangle,  the  triangle  of 
elecUon ;  it  is  chiefly  distributed  to  the  middle  portion  of  the  steruo-mastoid 
muscle,  supplying  also  the  thyro-hyoid,  stemo-tbyroid,  aterno-hyoid,  omo-hyoid, 
aiid  platysma  myoides  muscles,  and  the  overlying  skin.  The  author  has 
(Jiser\'ed  cases  in  which  this  vessel  was  unusually  large,  running  into  the  occipital 
triangle,  and  giving  rise  to  fatal  hemorrhage  following  the  opening  of  an  abscess. 

The  superior  larifngeal  artery,  larger  than  either  of  the  two  preceding  branches, 
in  accompanied  by  the  internal  branch  of  the  superior  laryngeal  nerve ;  it  passes 
beneath  the  thyro-hyoid  muscle  and  pierces  the  thyi-o-hyoid  membrane,  supplying 
the  muscles  and  mucous  membrane  of  the  larj'nx,  and  anastomosing  with  the 
nperior  larj'ngeal  arterj'  of  the  opposite  side  and  the  inferior  laryngeal  branch  of 
the  inferior  tliyroid  arteiy.  At  times  it  enters  the  larynx  through  a  foramen  in 
the  thyroid  cartilage. 

The  crico-tbyroid  artery  mns  across  the  crico-thyroid  membrane,  just  below 
the  lower  border  of  the  thyroid  cartilage,  and  is  continuous  with  the  crico-thyroid 
irtery  of  the  opposite  aide.  A  small  branch  usually  passes  through  the  crico- 
Ibywid  membrane  to  the  interior  of  the  larj'nx.  The  operation  of  laryngotomy 
i»  performed  by  carrj'ing  a  transverse  incision  through  the  crico-thyroid  membrane, 
cW  U)  the  cricoid  cartilage,  and  it  is  therefore  important  to  keep  in  mind  the 
leUtion  which  the  crico-thyroid  artery  bears  to  the  membrane,  and  the  necessity, 
*hen  time  is  at  command,  for  exposing  the  membrane  by  careful  dissection. 

The  superior  thyroid  vein,  the  accompanying  vessel  of  the  superior  thyroid 
lit«rj%  crosses  the  terminal  part  of  the  common  carotid  artery,  and  empties  into 
^  tQt«mal  jugular  vein  ;  it  may,  at  times,  enter  the  facial  or  lingual  vein.  It 
onergesfrom  the  upper  part  of  the  lateral  lobe  of  the  thyroid  body,  accompany- 
fig  the  superior  thyroid  artery  for  a  short  distance,  and  then  crossing  the  common 
<!«Wid  artery  to  empty  into  the  internal  jugular  vein.  A  branch  of  the  vein,  or 
one  which  arises  separately  in  the  thyroid  Iwdy,  usually  passes  upward  and  anterior 
B  common  carotid  and  the  external  carotid  artery,  and  empties  into  the  lin- 


k  The  lii^aal  artery,  the  second  branch  of  the  external  carotid,  arises  opposite 
(lie  greater  coniu  of  the  hyoid  bone  between  the  superior  thyroid  and  facial  arte- 
W*>  occasionally  arising  as  a  common  trunk  with  the  latter.  It  consists  of  three 
|wrliona :  the  first  or  oblique,  which  lies  between  its  origin  and  the  outer  border 
"t the  hyo-glossus  muscle  ;  the  second  or  horizontal  portion,  beneath  the  hyo-glossus 
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muscle  and  parallel  with  the  greater  cornu  of  the  hyoid  bone ;  and  the  third  or 
ascending  portion,  between  the  hyo-glossus  and  the  genio-hyo-glossus  muscle.  The 
first  or  oblique  portion  lies  in  the  superior  carotid  triangle,  and  runs  upward  and 
inward  to  the  upper  border  of  the  greater  comu  of  the  hyoid  bone,  resting  upon 
the  middle  constrictor  muscle  of  the  pharynx  and  the  internal  laryngeal  branch  of 
the  superior  laryngeal  nerve.  Thence  it  passes  beneath  the  hyo-glossus,  the  pos- 
terior belly  of  the  digastric,  and  the  stylo-hyoid  muscle,  emerging  from  the 
superior  carotid  triangle  and  entering  the  submaxillary  triangle.  This  portion  of 
the  vessel  is  crossed  by  the  hypo-glossal  nerve  and  lingual  vein,  and  gives  oflf 
the  supra-hyoid  branch.  The  second  or  horizontal  portion  runs  beneath  the  hyo- 
glossus  muscle.  (See  description  of  submaxillary  triangle.)  The  third  or  ascend- 
ing portion  runs  beneath  the  anterior  border  of  the  hyo-glossus  on  the  outer  aspect 
of  the  genio-hyo-glossus  muscle,  and  runs  forward  to  the  tip  of  the  tongue, 
terminating  as  the  ranine  artery ;  the  terminal  portion  of  the  lingual  artery  is 
separated  from  the  cavity  of  the  mouth  by  the  mucous  membrane  which  lines  it 
(See  description  of  submaxillary  triangle.) 

The  lingual  vein  is  seen  crossing  the  first  portion  of  the  lingual  artery  with  the 
hypo-glossal  nerve.  It  runs  over  the  external  carotid  artery  and  opposite  the 
greater  cornu  of  the  hyoid  bone  empties  into  the  internal  jugular  vein  separately, 
or  by  a  common  trunk  with  the  facial  vein  and  a  branch  of  the  superior  thyroid 
vein.  These  veins  and  their  common  trunk  may  cause  some  difficulty  in  ligation 
of  the  common  carotid  or  first  portion  of  the  lingual  artery. 

The  facial  artery  (external  maxillary)  arises  from  the  external  carotid  above 
the  lingual  artery,  passes  upward  beneath  the  posterior  belly  of  the  digastric  and 
the  stylo-hyoid  muscle  and  the  submaxillary  gland,  being  embedded  in  a  groove 
on  the  under  surface  of  the  latter ;  it  then  cur\'es  upward  over  the  body  of  the 
lower  jaw,  reaching  the  face  at  the  anterior  inferior  angle  of  the  masseter  muscle, 
where  the  artery  can  be  compressed  and  its  pulsations  readily  felt.  It  consists  of 
two  portions,  a  cervical  and  a  facial. 

The  Branches  given  off  from  the  cervical  portion  of  the  facial  artery  are 
the  ascending  or  inferior  palatine,  the  tonsillar,  the  submaxillar}',  the  submental, 
and  the  muscular. 

The  ascending  or  inferior  palatine  artery  occasionally  arises  separately  from 
the  external  carotid  arterv.  It  ascends  between  the  internal  and  external  carotid 
arteries,  then  runs  between  the  stylo-glossus  and  stylo-pharyngeus  muscles,  and 
finally  between  the  internal  pterj^goid  muscle  and  the  superior  constrictor  muscle  of 
the  pharynx.  Reaching  the  levator  palati  muscle,  it  divides  into  two  branches : 
one,  the  palatine,  follows  the  course  of  the  levator  palati  muscle  to  supply  the  soft 
palate,  and  anastomoses  with  the  ascending  palatine  artery  of  the  opposite  side,  the 
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de9cemling  palatine  branch  of  the  internal  maxillary  artery,  and  the  ascending 
pharyngeal  artery ;  the  other  branch,  the  tonsillar,  perforates  the  superior  con- 
strictor muscle  of  the  pharynx,  and  supplies  the  tonsil  and  the  Eustachian  tube, 
annslomoses  with  the  tonsillar  branches  of  tlie  ascending  pharj'ngeal  and  facial 
arteries,  and  with  the  descending  or  posterior  palatine  branch  of  the  internal  max- 
illarj'  arterj-. 

The  tonsillar  artery,  smaller  than  the  ascending  palatine  artery,  passes  up- 
ward between  the  internal  pterygoid  and  the  stylo-glossus  muscle.  It  perforates 
the  superior  constrictor  muscle  of  the  pharynx  opposite  the  tonsil,  and  supplies 
liranches  to  the  tonsil  and  root  of  the  tongue.  It  anastomoses  with  the  tonsillar 
liruDch  of  the  ascending  palatine  and  the  other  tonsillar  arteries. 

The  glandular  (subinaxillarif)  branches,  three  or  four  in  number,  supply  the 
mibmaxillur^'  gland,  and  are  derived  from  the  portion  of  the  artery  in  contact 
with  the  gland  ;  some  twigs  usually  run  to  Wliarton's  duct. 

The  guhmeiital  artery  is  the  largest  of  the  branches  given  off  from  the 
cervical  [tortion  of  the  facial  artery.  It  arises  from  this  vessel,  beneath  the  sub- 
maxillary gland.  It  next  runs  forward  upon  the  mylo-hyoid  muscle,  under  the 
lower  border  of  the  lower  jaw,  and  beneath  the  anterior  belly  of  tlie  digastric 
moacle,  to  the  sj-mphysis  of  the  lower  jaw,  where  it  divides  into  a  suporflcial  and 
a  deep  branch.  The  superficial  branch  winds  over  the  lower  jaw  and  runs  in 
the  superficial  fascia  of  the  chin,  anastomosing  with  the  inferior  labial  artery. 
Tlw  deep  branch  runs  beneath  the  depressor  labii  inferioris  muscle,  and  anasto- 
Bwaes  with  tlie  inferior  labial  and  mental  arteries.  Its  branches  are  miisciilar, 
which  supply  the  adjacent  muscles ;  perjoraiing,  which  pierce  the  mylo-hyoid 
miucle  to  anastomose  with  the  sublingual  artery ;  and  cuianeous,  to  the  overlying 
^it.. 

Tlie  vuiacular  branches  supply  the  posterior  belly  of  the  digastric,  the  stylo- 
liToid,  tlie  styloglossus,  the  mylo-hyoid,  and  the  internal  pterj'goid  muscle. 

Tiif  facial  vein  leaves  the  face  at  the  anterior  inferior  angle  of  the  masseter 
nmstlc.  It  passes  over  the  submaxillary  gland,  the  stylo-hyoid  and  posterior  belly 
of  the  digastric  muscle,  which  separate  it  from  the  facial  artery.  It  receives  the 
«at*rior  division  of  the  temporo-maxillary  vein,  crosses  the  external  carotid  artery, 
umI  uupties  into  the  internal  jugular  vein  opposite  the  greater  cornu  of  the  hyoid 
l»ni'.  It  may  be  injured  in  opening  abscesses  situated  where  it  passes  over  the 
wbmuKiUarj'  gland. 

The  occipital  artery,  quite  a  large  vessel,  is  one  of  the  posterior  branches  of 
"le  pxttnial  carotid  artery.  It  arises  opposite  the  facial  artery,  near  the  lower 
oordtrnf  the  posterior  belly  of  the  digastric  muscle,  along  which  it  runs  to  tlie 
intwval  between  the  mastoid  process  of  the  temporal  bone  and  the  transverse 
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process  of  the  atlas,  to  reach  the  groove  on  the  under  surface  of  the  mastoid  portion 
of  the  temporal  bone.  At  its  origin  it  is  crossed  by  the  hypo-glossal  nerve.  On  its 
way  to  the  mastoid  process  it  crosses  the  internal  carotid  artery,  the  internal  jugu- 
lar vein,  the  pneumogastric,  hypo-glossal,  and  spinal  accessory  nerves,  and  passes 
beneath  the  lower  portion  of  the  parotid  gland.  It  runs  horizontally  backward 
through  the  occipital  groove  of  the  temporal  bone,  covered  by  all  the  muscles 
attached  to  the  mastoid  process, — ^the  sterno-mastoid,  splenius  capitis,  trachelo- 
mastoid,  and  posterior  belly  of  the  digastric  muscle, — and  lies  upon  the  superior 
oblique  and  complexus  muscles.  Reacliing  the  back  of  the  head,  the  artery 
pierces  the  trapezius  muscle  close  to  the  superior  curved  line  of  the  occipital  bone, 
ascends,  and  divides  into  branches,  as  described  under  the  Dissection  of  the  Scalp. 
As  it  pierces  the  trapezius  muscle  and  ramifies  in  the  superficial  fascia  of  the 
scalp,  it  is  accompanied  by  the  great  occipital  nerve.  This  vessel  is  conveniently 
divided  by  the  sterno-mastoid  muscle  into  three  parts,— a  first,  a  second,  and  a 
third  portion, — situated  respectively  internal  to,  beneath,  and  external  to  that 
muscle.  The  first  portion  is  covered  only  by  skin  and  fasciae,  except  where  it 
Ls  overlapped  by  the  posterior  belly  of  the  digastric  muscle,  the  parotid  gland, 
and  the  temporo-maxillary  vein.  It  is  crossed  by  the  hypo-glossal  nerve.  Behind 
it  successively  lie  the  internal  carotid  artery,  the  hypo-glossal  and  the  pneumo- 
gastric nerve,  the  internal  jugular  vein,  and  the  spinal  accessory  nerve.  The 
first  portion  of  the  artery  is  the  place  of  election  for  ligation.  An  incidon  is  car- 
ried along  the  anterior  border  of  the  upper  part  of  the  sterno-mastoid  muscle  while 
the  neck  is  well  extended.  The  skin,  superficial  fascia,  platysma  myoides  muscle, 
and  the  superficial  layer  of  the  deep  fascia  are  divided,  and  the  artery  is  seen  run- 
ning parallel  with  or  beneath  the  lower  border  of  the  digastric  muscle.  The  hypo- 
glossal nerve  will  be  seen  curving  around  the  artery  at  its  origin.  The  second  por- 
tion dips  deeply  under  the  digastric  muscle  between  the  mastoid  process  of  the 
temporal  bone  and  the  transverse  process  of  the  atlas,  ])eing  covered,  as  previously 
stated,  by  the  muscles  attached  to  the  mastoid  process,  and  lying  successively  against 
the  rectus  capitis  lateralis,  which  separates  it  from  the  vertebral  art«rj%  the  mastoid 
portion  of  the  temporal  bone  while  passing  through  the  occipital  groove,  and  finally 
against  the  insertion  of  the  superior  oblicjue  muscle.  The  third  portion  emerges 
from  beneath  the  posterior  border  of  the  sterno-mastoid  and  sj)lenius  muscles,  lying 
upon  the  complexus  in  the  trian^j^ular  inters'al  between  the  sterno-mastoid  and 
the  trapezius,  and  piercing  the  trapezius  muscle  about  midway  between  the 
mastoid  process  and  the  external  occipital  protuberance,  to  become  subcutaneous 
and  pass  upward  in  the  superficial  fascia  of  the  seal]).  It  is  accompanied  by  the 
great  occipital  nerve. 

The  Branches  given  off  from  the  occij)ital  arterj'  are  the  muscular,  superior 
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sterno-raastoid,  auricular,  posterior  meningeal,  mastoid,  princeps  cer\'ici3,  communi- 
cating, and  tcrmiual. 

The  imiACfilar  branches  supply  the  digastric,  stylo-hyoid,  spleuius,  trachelo- 
mastoid,  trapeziua,  recti,  superior  and  inferior  oblique,  and  the  occipitalis  muscles. 
Til©  superior  stertio-viastoid  artery  enters  the  stemo-mastoid  musfle  with  the 
spinal  accessory  nerve.  It  arises  from  the  first  jmrtion  of  the  occipital  artery,  and 
payees  downward  and  backward  over  the  hypo-glossal  nerve  to  enter  the  stemo- 
mastoid  muscle. 

The  auriailar  branch  supplies  the  back  of  the  pinna.  At  times  it  is  large  and 
takes  the  place  of  the  posterior  auricular  artery ;  it  may  send  a  branch  to  the 
dnxa  mater  tlirough  the  mastoid  foramen. 

The  posterior  meningeal  branches  ascend  along  the  internal  jugular  vein,  and 
enter  the  cranial  cavity  through  the  jugular  foramen  to  supply  the  dura  mater  of 
the  posterior  cranial  fossa. 

The  tnasloid  branch  is  a  small  vessel  which  traverses  the  mastoid  foramen  to 
supply  the  diploe,  the  walls  of  the  lateral  sinus,  the  dura  mater,  and  the  mas- 
toid air  cells. 

The  princeps  cervicis  artery  is  the  largest  branch  of  the  occipital  artery.  It 
runs  down  the  back  of  the  neck  between  the  splenius  and  the  complexus  muscle, 
and  divides  into  a  superficial  and  a  deep  branch.  The  superficial  branch  pierces  the 
splenius  and  runs  between  it  and  the  trapezius,  supplying  these  muscles  and 
anastomosing  with  the  superficial  cer\'ical  artery,  one  of  the  terminal  branches  of 
the  transversalis  colli ;  the  deep  branch  descends  between  the  complexus  and  eemi- 
«pinalis  colli,  supplies  these  muscles,  and  anastomoses  with  branches  of  the  verte- 
bral and  with  the  deep  cervical  branch  of  the  superior  intercostal  artery.  The 
anastomoses  between  the  occipital,  vortebml,  and  superior  intercostal  arteries  play 
an  important  part  in  the  fonnation  of  the  collateral  circulation  after  ligation  of  the 
tonmion  carotid  or  the  subclavian  artery, 

Cotnmimicatinff  branches  run  between  the  recti  and  the  superior  and  inferior 
oblique  muscles  to  anastomose  with  branches  of  the  vertebral  artery. 

The  terminal  branches  pass  laterally  and  mesially  upward  in  the  superficial 
ttsem  of  the  occipital  region  of  the  scalp  to  supply  the  scalp  and  pericranium,  and 
»ro  known  as  external  and  internal.  They  anastomose  with  the  occipital  artery  of 
ihe  opposite  side,  the  posterior  auricular  and  the  superficial  temporal  arterj-. 

The  occipital  vein  accompanies  the  third  portion  of  the  occipital  artery ;  it 
communicates  with  the  lateral  sinus  tlirough  the  mastoid  foramen,  and  with 
the  diploic  veins,  piercing  the  trapezius  muscle  with  the  occipital  artery.  It 
enters  the  occipital  triangle  and  terminates  in  the  deep  cen'ical  vein,  or  it  may 
bifarcate,  one  subdivision  emptying  into  the  posterior  jugular  vein,  and  the  other 
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into  the  deep  cervical  vein.  The  deep  cervical  vein  accompanies  the  deep  branch  of 
the  princeps  cervdcis  artery,  then  the  profunda  cervicis,  passes  between  the  trans- 
verse process  of  the  seventh  cervical  vertebra  and  the  neck  of  the  first  rib,  and 
empties  into  the  innominate  or  vertebral  vein. 

The  posterior  auricular  artery,  the  remaining  posterior  branch  of  the 
external  carotid,  is  smaller  than  the  occipital  artery,  and  arises  just  above  the  pos- 
terior belly  of  the  digastric  muscle.  It  ascends  obliquely  upward  and  backward  in 
the  parotid  gland,  to  the  furrow  between  the  pinna  of  the  ear  and  the  mastoid 
process  of  the  temporal  bone,  passing  below  the  facial  nerve  and  over  the  spinal 
accessory  nerve.  Immediately  above  the  mastoid  process  it  divides  into  two 
branches — an  anterior,  which  passes  forward  and  anastomoses  with  the  posterior 
division  of  the  temporal  artery,  and  a  posterior,  which  anastomoses  with  the  occi- 
pital artery. 

The  Branches  of  the  posterior  auricular  artery  are  the  parotid,  muscular, 
stylo-mastoid,  auricular,  and  mastoid. 

The  parotid  branches  supply  the  lower  end  of  the  parotid  gland,  anastomos- 
ing with  other  arteries  distributed  to  the  gland. 

The  muscular  branches  supply  the  digastric,  stylo-hyoid,  stemo-mastoid,  and 
retrahens  aurem  muscles. 

The  stylchToastoid  branch  enters  the  stylo-mastoid  foramen  of  the  temporal 
bone,  and  supplies  the  tympanum,  the  mastoid  cells,  and  the  semicircular  canals. 
In  the  fetus  a  branch  of  the  stylo-mastoid  artery  forms,  with  the  tympanic  branch 
from  the  internal  maxillary  artery,  a  vascular  circle  around  the  circumference  of 
the  tympanic  membrane ;  from  this  circle  smaller  vessels  are  given  off,  w^hich 
ramify  upon  the  membrane.  From  the  aqueduct  of  Fallopius  it  sends  branches 
to  the  external  auditory  meatus  {meaiaT)  ;  to  the  mastoid  cells  and  mastoid  antrum 
{mastoid)  ;  to  the  stapedius  muscle  (stapedic)  ;  to  the  tympanum,  forming  the  anas- 
tomotic circle  in  the  fetus  (tympanic) ;  to  the  vestibule  and  semicircular  canals 
(vestibular);  and  a  final  twig  (/ermtna?),  which  accompanies  the  great  superficial 
petrosal  nerve  through  the  hiatus  Fallopii  and  anastomoses  with  the  petrosal 
branch  of  the  middle  meningeal  artery. 

The  auricular  branch  (anterior  terminal)  supplies  the  back  part  of  the  auricle, 
and  anastomoses  with  the  posterior  temporal  and  auricular  branch  of  the  superficial 
temporal  artery  ;  some  of  its  branches  perforate  the  cartilage  of  the  pinna  to  supply 
its  anterior  surface. 

The  mastoid  braiich  (occipital  branch)  crosses  the  insertion  of  the  stemo- 
mastoid  muscle,  supplies  the  structures  over  the  mastoid  process,  and  anastomoses 
with  the  occipital  arter}\ 

The  posterior  auricular  vein,  which  is  of  considerable  size,  accompanies  the 
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teniiii)ul  |>oiliiin  of  tlie  posterior  auricular  arterj'  and  joins  the  jTOstenor  division  of 
the   tcmpoi-o-maxillary  vein  to  form  the  external  jugular  vein. 

The  posterior  auricular  nerve. — Running  dose  to  the  posterior  auricular 
artei^*  is  tlie  jwsterior  auricular  nerve,  the  first  branch  given  ofF  from  the  facial 
aflcr  its  exit  from  the  stylo-mastoid  foramen.  It  ascends  In  front  of  the  mastoid 
process,  where  it  communicates  with  the  great  auricular  nerve  and  the  auricular 
branch  of  the  pneumogastric  nerve.  Between  the  mastoid  process  and  the  external 
auditory  meatus  it  divides  into  two  branches :  an  anterior,  which  supplies  the 
retraliCDS  aurem  and  the  small  muscles  on  the  back  of  the  pinna,  and  a  posterior 
occipital,  the  larger,  which  jmsses  along  the  superior  curved  line  of  the  occipital 
bone,  supplying  the  occipitalis  muscle  and  communicaling  with  the  small  occipital 
nerve. 

The  ascending  pharTugeal  artery,  a  long,  slender  branch,  the  smallest 
giren  off  from  the  external  carotid  artery,  arises  from  the  back  part  of  that  artery, 
About  ontvhftlf  of  an  inch  above  the  bifurcation  of  the  common  carotid  artery. 
Al  times,  however,  it  arises  from  the  common  carotid  arterj'.  It  is  situated  deep 
in  the  neck,  in  relation  with  the  internal  carotid  arterj',  and  lies  upon  the  rectus 
capitis  anticus  major  muscle.  It  ascends  between  Ihe  internal  carotid  artery 
anil  the  side  of  tlie  pharynx,  and  beneath  the  stylo-pharyngeus  muscle  and  the 
glossopharyngeal  nerve,  to  the  base  of  the  skull :  here  it  enters  the  pharynx 
ftWe  the  superior  constrictor  muscle,  to  end  in  the  soft  palate.  It  gives  off 
pm'ertebral,  pharj*ngeal,  meningeal,  palatine,  and  tympanic  branches. 

The  prevertebral  branches  are  small  vessels  wliich  pas.s  outward  to  supply  the 
rertiis  capitis  anticus  major  and  minor  musclea,  the  sympathetic,  pneumogastric, 
aal  hypo-glossal  neires,  and  the  deep  cer\'ical  chain  of  lymphatic  glands.  They 
anastomose  with  the  ascending  cervical  artery. 

The  pfiari/tiffcal  branchy,  three  or  four  in  number,  snpjily  the  upper  and 
middle  constrictor  muscles,  tlie  mucous  membrane  of  the  pharj'nx,  and  the  stylo- 
pWyngeus  muscle.  The  largest  of  these  branches,  the  pahiine,  enters  the 
plwryiix  alwn-e  the  superior  constrictor  muscle,  and  terminates  in  the  soft  palate, 
'!«  Eustachian  tube,  and  the  tonsil ;  it  takes  the  place  of  the  ascending  palatine 
l^wh  of  tlie  facial  artery  when  this  vessel  ia  small. 

The  meningeal  branchen,  three  in  number,  enter  the  cranial  cavity  through 
™«i  jugular  foramen,  in  company  with  the  internal  jugular  vein,  through  the 
untdior  condyloid  and  middle  lacerated  foramina,  to  supply  the  dura  mater. 

The  tympanic  branch  traverses  the  tympanic  canaliculus,  together  with  the 
'ympanic  branch  of  the  glosso-pharyngeal  nerve,  enters  the  tympanum,  anasto- 
"itfta  with  the  other  tympanic  arteries,  and  supplies  the  adjacent  structures. 

The  descending  pharyngeal  vein  arises  in  a  minute  plexus  at  the  back  part 
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and  side  of  the  pharynx.  After  receiving  meningeal  branches,  the  veins  from  the 
soft  palate  and  Eustachian  tube,  and  the  Vidian  vein,  it  terminates  in  the  in- 
ternal jugular  vein.     It  occasionally  empties  into  the  facial  vein. 

Internal  maxillary  ajid  temporal  arteries. — ^The  description  of  the  internal 
maxillary  artery  is  given  under  the  Dissection  of  the  Pterj^go-maxillary  Region. 
The  temporal  artery  is  described  under  the  Dissection  of  the  Face. 


The  Submaxillary  Triangle  (continued). — 

The  digastric  muscle  consists  of  two  muscular  bellies,  an  anterior  and  a 
posterior,  united  by  an  interv^ening  tendon.  The  posterior  belly,  the  larger  of  the 
two,  arises  from  the  digastric  groove,  which  lies  to  the  inner  side  of  the  base  of  the 
mastoid  process  of  the  temporal  bone ;  the  anterior  belly,  the  shorter  of  the  two, 
arises  from  the  depression  on  the  deep  surface  of  the  lower  jaw  at  the  side  of  the 
symphysis.  The  fibers  of  the  posterior  belly  are  directed  downward,  forward,  and 
inward ;  those  of  the  anterior,  downward  and  backward  to  the  intervening  tendon, 
which  pierces  the  stylo-hyoid  muscle,  and  is  connected  to  the  side  of  the  body  of 
the  hyoid  bone  by  a  process  of  the  deep  cervical  fascia  lined  with  a  synovial  mem- 
brane. A  broad  aponeurotic  expansion — the  supra-hyoid  aponeurosis — is  given  oflF 
on  each  side  from  the  tendon  of  the  digastric  muscle,  and  is  attached  to  the  body 
and  greater  cornu  of  the  hyoid  bone  and  to  aponeurotic  expansion  of  the  opposite 
side,  so  that  the  interval  between  the  anterior  bellies  of  the  digastric  muscles  is 
occupied  by  this  expansion.  The  posterior  belly  passes  over  the  sheath  of  the 
carotid  vessels,  the  hypo-glossal  and  spinal  accessory  nerves,  and  beneath  the 
sterno-mastoid  and  trachelo-mastoid  muscles.  The  occipital  artery  passes  upward 
and  backward  along  the  lower  border  of  the  posterior  belly.  The  anterior  belly 
may  be  absent  and  the  posterior  belly  may  bo  double.  At  times  accessory  slips 
join  the  posterior  belly  from  the  styloid  process  or  pharynx. 

Nerve  Supply. — The  {X)sterior  belly  of  the  digastric  muscle  is  supplied  by  a 
branch  from  the  facial  nen^e ;  the  anterior  bellv,  bv  the  mvlo-hvoid,  a  branch  of 
the  inferior  dental  nerve. 

Blood  Supply. — From  muscular  branches  of  the  fiicial,  occipital,  and  poste- 
rior auricular  arteries. 

Action. — It  depresses  the  lower  jaw  and  as.<ists  in  opcMiing  the  mouth.  If 
the  lower  jaw  be  fixed,  the  two  bellies  acting  togc^ther  would  raise  the  hyoid  bone, 
as  in  deglutition. 

The  stylo-hyoid  muscle  is  slender,  has  about  the  Siinie  position  as  the  poste- 
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rior  belly  of  the  digastric,  and  lies  in  contact  with  the  upper  l>order  of  the  posterior 
belly  of  the  digastric  muscle.  It  arises  from  the  middle  of  the  outer  surface  of  the 
slyloid  process  of  the  temporal  bone,  wlience  it  passes  downward  and  forward  to 
be  inserted  into  the  outer  surface  of  the  hyoid  bone  where  the  greater  comu 
joins  the  body.  It  lies  above  the  iKislerior  belly  of  the  diga-stric  muscle,  and  is 
pierced  near  its  insertion  by  the  tendon  of  the  digastric.  In  some  cadavers  the 
stylo-hyoid  muscle  is  absent. 

Nerve  >Supply. — From  the  facial  nerve. 

Blood  Supply. — From  the  muscular  twigs  of  the  facial,  occipital,  and  poste- 
rior auricular  arteries. 

Action. — It  raises  and  draws  the  hyoid  bone  backward,  thus  preventing  the 
return  of  food  into  the  pharynx  during  deglutition. 

The  submazillary  gland,  one  of  the  three  salivarj-  glands,  is  situated  in  the 
submaxillar)-  triangle  and  extendy  upward  under  the  body  of  the  lower  jaw  as  far 
as  the  attachment  of  the  mylo-hyoid  muscle.  It  weighs  about  two  drams.  It 
consists  of  a  larger  superficial  portion  and  a  smaller  deep  portion.  The  superficial 
portion  of  the  gland  is  covered  by  the  skin,  -sitperiicial  fascia,  platysma  myoides 
muscle,  infra-maxillary  branches  of  the  facial  nerve,  superficial  layer  of  the  deep 
fascia,  facial  vein,  some  lymphatic  glands,  and  the  body  of  the  lower  jaw  ;  it  rests 
upon  the  mylo-hyoid,  hyo-glossus,  and  stylo-glossus  muscles,  the  facial  artery, 
Hubmental  arterj',  mylo-hyoid  artery  and  nerve,  and  the  hypo-glossal  nerve  and 
lingual  vein  ;  in  front  of  it  lies  the  anterior  belly  of  the  digastric  muscle  ;  behind 
it  is  the  stylo-maxillary  ligament,  which  separates  it  from  the  parotid  gland. 
Its  deep  surface  contains  a  groove  for  the  facial  artery.  The  deep  portion  and 
duct  of  the  gland  (Wharton's  duct),  which  dip  under  the  posterior  border  of  the 
mylo-hyoid  muscle,  will  be  described. 

Blood  Supply. — From  brandies  of  the  facial  and  lingual  arteries. 

Nerve  Scpply. — From  liranehes  of  the  submaxillary  ganglion,  through 
which  it  receives  filaments  from  the  gustatory  and  chorda  tympani  nerves.  It  also 
receives  branches  from  the  mylo-hyoid  nerve  and  from  the  sympathetic  plexus 
,  around  the  facial  artery. 

Dissection. — Reflect  the  .subraaxilSnry  gland  upward  without  dividing  the 
facial  vein,  which  runs  over  the  gland,  or  the  facial  and  submental  arteries,  which 
are  beneath  it.  The  submaxillarj-  branches  of  the  facial  artery  which  supply  the 
gland  must  be  divided.  This  exposes  a  portion  of  the  facial  artery  and  its  infra- 
maxillary  branches,  the  mylo-hyoid  artery  and  nerve,  a  part  of  the  hypo-glossal 
nerve  and  lingual  vein,  the  mylo-hyoid,  hyo-glossiis,  and  stylo-glossus  muscles. 

The  cervical  portion  of  the  facial  artery  and  its  subraaxillarj-,  submental, 
ascending  palatine,  and  tonsillar  branches  have  been  described. 
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The  mylo-hyoid  nerve,  a  branch  of  the  inferior  dental  nerve,  may  be  seen 
emerging  from  between  the  lower  jaw  and  the  internal  pterygoid  muscle.  It  runs 
forward  with  the  submental  artery  upon  the  mylo-hyoid  muscle,  to  terminate  in 
the  anterior  belly  of  the  digastric  muscle,  supplying  the  mylo-hyoid  and  the  ante- 
rior belly  of  the  digastric  muscle. 

The  mylo-hyoid  artery  accompanies  the  mylo-hyoid  nerve  between  the 
internal  pterygoid  muscle  and  lower  jaw,  and  anastomoses  with  the  submental  and 
dorsalis  linguae  arteries. 

The  hypo-glossal  nerve,  the  motor  nerve  of  the  tongue,  is  the  twelfth  or  last 
of  the  cranial  nerves.  It  leaves  the  cranial  cavity  at  the  anterior  condyloid  fora- 
men, and  descends  almost  vertically  tow^ard  the  angle  of  the  lower  jaw,  lying  at 
first  deeply  beneath  the  internal  jugular  vein  and  internal  carotid  artery,  and  is 
intimately  connected  with  the  lower  ganglion  (ganglion  of  the  trunk)  of  the 
pneumogastric  nerve.  It  then  passes  forward  between  the  internal  jugular  vein 
and  the  internal  carotid  artery,  and  beneath  the  posterior  belly  of  the  digastric 
muscle,  at  the  lower  border  of  which  it  becomes  more  superficial  and  enters 
the  superior  carotid  triangle.  It  next  passes  over  the  internal  carotid  and 
curves  around  the  occipital  artery,  at  its  origin  from  the  external  carotid 
artery ;  thence  it  continues  forward  over  the  external  carotid  and  facial  arteries, 
and  near  the  greater  comu  of  the  hyoid  bone,  over  the  superior  laryngeal  nerve, 
the  middle  constrictor  muscle  of  the  i)liarynx,  and  the  hyo-glossus  muscle, 
forming  a  loop  the  convexity  of  whicli  is  directed  downward  and  outward.  At 
the  anterior  border  of  the  hyo-glossus  muscle  it  communicates  with  the  gustatory 
or  lingual  nerve.  It  passes  beneath  the  tendon  of  the  digastric,  the  stylo- 
hyoid, and  the  mylo-liyoid  muscle.  After  running  beneath  tlie  stylo-hyoid  and 
the  posterior  part  of  the  tendon  of  the  digastric  muscle,  it  lies  in  the  submaxillary 
triangle  u])on  the  hyo-glossus  muscle,  and  beneath  the  sul)niaxillary  gland. 
Here  it  forms  the  base  of  the  lingual  triangle,  and  lies  above  the  lingual  vein. 
It  supplies  all  of  the  extrinsic  muscles  of  the  tongue,  the  thyro-hyoid,  and  through 
the  deseendens  hypoglossi  nerve  assists  in  supplying  the  omo-hyoid,  sterno-hyoid, 
and  sterno-thyroid  muscles.  The  branch  to  the  thyro-hyoid  nniscle  is  given  oflF 
near  the  tip  of  the  greater  cornu  of  the  hyoid  bone,  and  j)asses  obliquely  down- 
ward and  forward  to  reach  the  sui)criicial  surface  of  tliat  muscle. 

Paralysis  of  one  Injpo-fjloxsnl  ncrrc  causes  wasting  and  flabbiness  of  the  corre- 
si)onding  half  of  Ww  tongue :  when  the  tongue  is  protruded,  the  tip  of  the  organ  is 
carried  toward  the  paralyzed  side. 

DissKCTTON. — In  completing  the  dissection  of  the  sul>niaxillarv  triangle,  the 
anterior  belly  of  the  (liirastric  muscle  should  be  detaclie<l  from  the  lower  jaw  and 
displaced  downward,  when  the  niylo-hyoid,  the  muscle  forming  the  greater  part 
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DISSECTION  OF  THE  NECK. 

of  the  floor  of  the  triangle,  as  well  as  the  greater  part  of  the  floor  of  the  mouth, 
will  lie  completely  exposed. 

The  mylo-hyoid  is  a  triangularly  sliaped  muscle,  with  its  base  at  the  lower 
jaw  and  its  apex  at  the  hyoid  bone  ;  it  unites  along  the  middle  line  with  the  mylo- 
hyoid muscle  of  the  opposite  side.  It  is  sometimea  termed  the  diaphragm  of  the 
mouth,  or  the  upper  diaphragm.  It  arises  from  the  rayio-hyoid  ridge  (internal 
oblique  line)  of  the  lower  jaw,  its  origin  extending  from  the  sympliysia  as  far 
backward  as  the  last  molar  tooth.  The  posterior  fibers  are  inserted  into  the  body 
of  the  hyoid  bone;  the  middle  and  anterior  fibers  into  the  median  fibrous  raphfe, 
where  they  join  the  fibers  of  the  opposite  muscle.  Its  lower  or  cutaneous  surface 
has  the  anterior  belly  of  the  digastric  muscle,  the  supra-hyoid  aponeurosis,  the 
mylo-hyoid  nerve  »nd  arterj',  the  submental  vessels,  and  the  submaxillary  glands 
in  relation  with  it.  The  duct  of  the  submaxillarj'  gland  winds  around  its  free 
posterior  border.  In  relation  with  its  deep  or  buccal  surface  are  the  genio-hyoid 
muscle,  part  of  the  hyo-glossus  and  stylo-glossus  muscles,  the  deep  part  of  the 
submaxillary  gland,  Wharton's  duet,  the  hyiM)-glossal  and  gustatory  ner\'es,  the 
submaxillarj'  ganglion,  the  sublingual  gland,  the  ranine  and  sublingual  arteries, 
and  the  mucous  membrane  of  the  mOutli, 

Nerve  Supply. — From  the  mylo-hyoid  branch  of  the  inferior  dental  nerve. 

Blood  Supply.     From  the  submental  branch  of  the  facial  arter\'. 

Action. — When  both  muscles  act  conjointly  from  their  point  of  origin  they 
elevate  the  hyoid  bone,  the  larynx,  and  the  floor  of  the  mouth,  pi'eparatory  to 
swallowing  ;  when  acting  from  their  hyoid  attachment  they  assist  in  depressing  the 
jaw  and  in  opening  the  mouth. 

Dissection. — Divide  tlie  facial  vessels  immediately  below  the  lower  jaw,  and 
displace  them  upward  with  the  superficial  part  of  the  siibmaxillnrj'  gland,  leaving 
in  situ  the  deep  part  of  the  gland  which  turns  beneath  the  mylo-hyoid  muscle  and 
has  the  submaxillary  ganglion  in  contact  with  it.  Divide  the  small  vessels  and 
nerves  on  the  cutaneous  surface  of  the  mylo-hyoid  muscle,  detaching  it  from  the 
lower  jaw  and  the  mylo-hyoid  muscle  of  the  opposite  side,  and  displace  it  down- 
ward. This  exposes  the  structures  in  relation  with  the  upi>er  surfaw  of  the  mylo- 
hyoid mu.iicle. 

The  genio-hyoid  is  a  slender  muscle  which  arises  from  the  lower  of  the  two 
lateral  (genial)  tubercles  on  the  inner  aspect  of  the  symphysis  of  the  lower  jaw, 
and  is  inserted  into  the  middle  of  the  front  of  the  body  of  the  hyoid  bone.  It  is 
covered  by  the  mylo-hyoid  muscle,  rests  upon  the  genio-hyo-glossus  nmscle,  and 
mesial  ly  against  the  genio-hyoid  muscle  of  the  opposite  side. 

Nerve  Supply. — From  the  hypo-glossal  nerve. 

Blood  Supply. — From  the  lingual  artery. 
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Action. — It  raises  and  advances  the  hyoid  bone  ;  when  the  mouth  is  closed, 
acting  in  the  reverse  direction,  it  assists  in  depressing  the  lower  jaw  and  in  opening 
the  mouth.     It  may  be  inseparable  from  the  genio-hyoid  muscle  of  the  other  side. 

Dissection. — The  lower  jaw  should  be  sawed  through  at  two  points — viz., 
immediately  in  advance  of  the  angle  and  at  the  symphysis ;  the  intervening  jwr- 
tion,  carrying  with  it  the  mucous  membrane  of  the  mouth,  should  be  displaced 
upward,  and  fastened  with  hooks  or  with  a  stitch.  The  tongue  should  next  be 
drawn  out  of  the  mouth,  with  its  tip  fastened  to  the  nose,  and  the  hyoid  bone 
drawn  downward  and  also  fixed  by  means  of  hooks,  thus  putting  the  muscular 
fibers  of  the  tongue  on  the  stretch.  All  the  fat  and  connective  tissue  having  been 
removed,  the  following  structures  should  be  carefully  examined  :  The  hyo-glossus, 
stylo-glossus,  and  genio-hyo-glossus  muscles,  the  lingual  vein,  the  hypo-glossal 
nerve,  the  gustatory  or  lingual  nerve,  the  submaxillary  ganglion,  Wharton's  duct, 
the  deep  portion  of  the  submaxillary  gland,  the  sublingual  gland,  the  ranine  and 
sublingual  arteries. 

The  hyo-glossus  is  a  thin,  flat,  square-shaped  muscle,  arising  from  the  side 
of  the  body  of  the  hyoid  bone  and  from  its  greater  and  lesser  cornua.  It  is 
inserted  into  the  posterior  half  of  the  side  of  the  tongue  between  the  stylo-glossus 
and  lingualis  muscles.  Its  fibers  ascend  almost  perpendicularly  from  their  origin  to 
their  insertion,  and  mingle  with  the  fibers  of  the  palato-glossus  and  stylo-glossus 
muscles.  The  fibers  arising  from  the  body  of  the  hyoid  bone,  termed  the  basixh 
glossvs,  pass  upward  and  backward,  and  overlap  those  which  arise  from  the  greater 
cornu,  termed  the  kerato-glossns,  which  are  directed  obliquely  forward.  Those  fibers 
which  arise  from  the  lesser  cornu  are  termed  the  cJiondro-ff/ossuSy  and  are  separated 
from  the  remainder  of  the  muscle  by  a  few  Hirers  of  the  genio-hyo-glossus  muscle; 
thev  are  covered  l)v  the  fillers  arising  from  the  bodv  of  the  hvoid  bone. 

Nerve  Supply. — From  the  hypo-glo.ssal  nerve. 

Blood  Sipply. — From  the  lingual  artery. 

Action. — It  draws  the  sidi^  of  the  tongue  downward,  and  when  the  tongue  is 
protnided  it  draws  it  l)aek  into  the  mouth. 

Relations  of  the  Ilvo-cJLossrs  Muscle. — Upon  the  outer  surface  of  the 
muscle  are  the  hypo-glossal  nerve  and  the  small  l)ranch  which  asnnids  to  the  stylo- 
glossus nniscle,  the  gustatory  or  lingual  nerve,  the  loop  of  communication  between 
the  gustatory  and  hyo-glossal  nerves,  the  sulnnaxillarv  ganglion,  the  submaxillarv'^ 
gland,  Wharton's  duct,  the  hyoid  l)ranch  of  the  lingual  artery,  the  lingual  vein,  the 
sublingual  gland,  the  po.sterior  belly  of  the  digastric,  the  stylo-hyoid,  stylo-glossus, 
and  myo-hyoid  muscles.  Its  deep  surface  is  in  contact  with  the  genio-hyo-glossus, 
lingualis,  middle  con.strictor  muscle  of  the  i)harynx,  i)art  of  the  origin  of  the 
superior  constrictor  muscle,  the  lingual  artery,  the  glossojiharvngeal  nerve,  and  the 
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slylc-byoid  ligament.  At  the  posterior  border  of  the  hj'o-glossus  muscle  may  lie 
twn  the  Ungual  arWry,  the  glosso-pharyngeal  nervf,  and  the  styio-hyoid  ligament 
passing  beneath  the  muscle.  At  the  anterior  border  may  be  seen  the  loop  of  com- 
nmiiicalion  between  the  gustatory  and  hy[X)-glos3al  ner\-68,  the  branches  of  which 
ran  be  traced  to  the  under  surface  of  the  tongue ;  and  the  ranine  arterj',  emerg- 
ing from  beneath  the  anterior  border  of  the  hyo-glossus  muscle. 

Tlie  stylo-glossus  muscle — the  smallest  of  the  three  muscles  which  arise 
fpum  the  styloid  process — has  it«  origin  from  the  front  and  outer  side  of  that  process 
lifHr  its  apex  and  from  the  stylo-maxillary  ligament.  Its  fibers  pass  downwanl  and 
forward,  and  then  run  almost  horizontally  to  be  inserted  along  the  side  of  the 
longut',  sup4;rticial  to  the  hyo-glossus  muscle  and  as  far  forwanl  as  the  tip  of  that 
or^n;  they  bleml  with  the  fibers  of  the  liugiialis  muscle.  Benuuth  the  tower  jaw 
th«  rtylo-glossus  muscle  is  crossed  by  the  gustatorj'  or  Ungual  nerve. 

Nerve  Supply. — From  the  hypo-glossal  nen'c, 

fiixxiD  Supply. — From  the  muscular  branches  of  the  facial  artery. 

Action. — When  both  muscles  act  together  they  raise  tlie  liack  of  the  tongue 
ICKanl  the  roof  of  the  mouth.  When  the  tongue  is  protruded,  they  draw  it  back 
iiilfl  the  mouth.  They  also  draw  the  sides  of  the  tongue  upward,  thus  helping  to 
aiiike  it  trans\'t'rsc-ly  concave. 

The  genio-byo-glossus  muscle,  the  largest  of  the  muscles  of  the  tongue,  is 
triangular  in  shape,  with  its  ajiex  attached  to  the  lower  jaw,  and  its  base  to  the 
toDKueand  the  hyoid  bone.  It  arises  from  the  upper  genial  tuliercle  on  the  inner 
«»pecl  of  the  symphysis  of  the  lower  jaw,  immediately  above  the  genio-hyoid 
tntucle.  The  fibers  diverge  from  their  origin,  the  inferior  fibers  passing  downward 
lo  be  inserted  into  the  body  of  the  hyoid  bone,  the  middle  fibers  into  the  side  of 
•he  pharj-nx,  and  the  superior  fibers  into  the  tongue  from  the  root  to  the  tip.  In 
tistion  with  the  external  surface  of  the  muscle  are  the  stylo-glossus,  hyo-gloseus, 
«iii  tingtialis  muscles,  the  lingual  artery,  the  hypo-glossal  and  gustatory  nerves,  the 
Biblinpial  gland,  and  the  submaxillary  or  Wharton's  duet.  It  is  separated  from 
Uicgeiiio-hyo^lossus  muscle  of  the  opposite  side  by  the  fibrous  septum, — the  sp/j- 
'"m  liiiffux, — which  extends  through  the  middle  of  the  tongue.  Below  it  is  the 
gstiio-hyoid  muscle, 

Nkrve  Scppi-Y. — From  the  hypo-glossat  nen-e. 

Blood  Supply. — From  the  lingual  artery. 

Actios. — By  the  simnltuneous  action  of  all  the  fibers  of  the  muscle  attached 
tothp  tongue  that  organ  is  depressed  and  its  upper  surface  grooved.  The  fibers 
inserted  near  the  base  of  the  tongue  protrude  it,  while  those  attached  near  the  ti[> 
nitact  it  after  it  has  been  protruded.  The  inferior  fibers  aid  the  genio-hyoid  and 
Ulterior  belly  of  the  digastric  muscle  in  pulling  the  hyoid  bone  upward  and 
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forward ;  acting  from  below,  they  tend  to  depress  the  chin.  Contraction  of  this 
muscle  in  epileptic  convulsions  causes  tlie  tongue  to  protrude  from  the  mouth,  and 
it  may  thus  be  bitten.  In  certain  fractures  of  the  lower  jaw,  as  well  as  in  some 
operations  about  the  tongue  and  floor  of  the  mouth  in  which  the  origin  of  this 
muscle  is  detached,  the  tongue  has  a  tendency  to  fall  backward  over  the  superior 
aperture  of  the  larynx,  and  respiration  may  be  embarrassed.  During  anesthetiza- 
tion the  base  of  the  tongue  at  times  falls  backward,  and  breathing  becomes 
labored ;  by  carrying  the  angles  of  the  low^er  jaw  forward,  the  genio-hyo-glossus 
muscles  are  made  to  pull  the  tongue  forward,  and  thus  to  relieve  the  difficulty. 
If  the  genio-hyo-glossus  muscle  of  one  side  is  paralyzed  and  the  patient  is  asked  to 
protrude  the  tongue,  the  sound  muscle  pulls  its  own  side  of  the  base  of  the  tongue 
forward,  whereas  the  other  side  is  not  acted  upon ;  the  tip  of  the  organ  will  con- 
sequently protrude  toward  the  paralyzed  side. 

The  lingual  vein  arises  near  the  tip  of  the  tongue,  w^here  it  is  also  known  as 
the  ranine  vein.  It  receives  a  branch  of  the  superior  thyroid  vein  and  the  venae 
comites  of  the  lingual  artery,  the  tributaries  of  wliich  correspond  to  the  branches 
of  the  lingual  artery.  It  accompanies  the  hypo-glossal  nerve  over  the  outer  surface 
of  the  hyo-glossus  muscle,  which  separates  it  from  the  lingual  artery.  It  passes 
beneath  the  stylo-hyoid  and  posterior  belly  of  the  digastric  muscle,  and  empties 
into  the  internal  jugular  or  facial  vein.  When  the  lingual  vein  empties  into  the 
internal  jugular  vein,  it  crosses  the  external  carotid  artery  at  about  the  level  of  the 
greater  cornu  of  the  hyoid  bone. 

The  hypo-glossal  nerve. — Its  course  as  far  as  the  point  w^here  it  passes 
beneatli  the  posterior  border  of  the  mylo-hyoid  muscle  has  been  described.  In  the 
submaxillary  triangle  it  lies  on  the  hyo-glossus  muscle,  accompanied  by  the  lingual 
vein,  and  communicates  with  the  gustatory  or  lingual  nerve  at  the  anterior  border 
of  that  muscle,  from  which  point  it  continues  forward  to  the  tip  of  the  tongue  in 
the  substance  of  the  genio-liyo-glossus  muscle. 

The  gustatory  or  lingual  nerve  is  a  branch  of  tlio  inferior  maxillary  division 
of  the  fifth  nerve,  and  for  some  little  distance  from  its  origin  it  lies  in  the  pterygo- 
maxillary  region.  This  portion  of  the  nerve  has  been  described  under  the  Dissec- 
tion of  the  Pterygo-maxillarj^  Region.  Passing  between  tlie  rannis  of  the  lower 
jaw^  and  the  internal  pterygoid  muscle  it  leaves  the  pterygo-maxillary  region, 
inclines  forward  along  the  side  of  the  tongue,  and  runs  upon  tlie  superior  constrictor 
muscle  of  the  pharj-nx  and  between  the  stylo-glossus  muscle  and  the  deep  portion 
of  the  submaxillar}''  gland.  It  next  crosses  the  upper  part  of  the  hyo-glossus 
muscle  and  Wharton's  duct,  whence  it  passes  between  the  mylo-hyoid  muscle  and 
the^mucous  membrane  of  the  floor  of  the  mouth  along  the  side  of  the  tongue  to  its 
tip^     Two  or  more  branches  connect  the  gustatory  nerve  with  the  submaxillary 
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ganglion  near  the  root  of  the  tongue,  while  near  the  anterior  border  of  the  hyo- 
glossus  muscle  it  forms  a,  loop  with  the  hypo-glossal  nerve. 

It  supplies  the  mucous  membrane  of  the  mouth,  the  lower  gums,  and  the  sub- 
lingual and  submaxillary  glands,  and  gives  off  branches  which  ascend  through 
the  muscular  substance  of  the  tongue  to  the  filifonn  and  fungiform  papillic.  The 
branches  to  the  sublingual  and  submaxillary  glands  contain  secreto-motor  fibers, 
which,  when  stimulated,  increase  the  secretion  of  these  glands.  The  lingual  is 
the  common  sensory  nerve  of  the  tongue,  and  contains  taste  fibers  for  the  anterior 
two-thinls  of  that  organ. 

The  submaxillary  ganglion  is  small,  and  is  situated  upon  the  hyo-glossus 
muscle,  between  the  gustatory  nerve  and  the  deep  portion  of  the  submaxillary 
gland  and  beneath  the  posterior  border  of  the  mylo-hyoid  muscle.  Like  the  other 
ganglia  of  the  head,  it  is  connected  with  the  branches  of  the  trifacial  nerve  and 
receives  filaments  of  communication  of  three  kinds — viz.,  motor,  sensory,  and  sym- 
pathetic. Its  motor  root  arises  from  the  facial  nerve  through  the  chorda  tympani ; 
the  sensory  branches  are  derived  from  the  gustatory  or  lingual  nerve  ;  its  connec- 
tion with  the  sympathetic  nerve  is  through  a  Viranch  which  comes  from  the  ner\'i 
molles  around  the  facial  artery.  Its  branches  of  distribution,  five  or  six  in 
number,  supply  the  mucous  membrane  of  the  floor  of  the  mouth,  and  the  sub- 
maxillary gland  and  its  duct. 

Wharton's  duct,  the  duet  of  the  submaxillary  gland,  is  about  two  inches 
long,  and  has  its  origin  in  the  deep  portion  of  the  gland.  It  winds  around  the 
posterior  or  free  border  of  the  mylo-hyoid  muscle,  then  lies  on  the  hyo-glosaus 
muscle,  between  the  hypo-glossal  and  gustatory  nerves,  under  cover  of  the  mylo- 
hyoid muscle ;  thence  it  passes  forward  over  the  genio-hyo-glossus  muscle,  and 
beneath  the  gustatory  nerve  and  sublingual  gland,  terminating  in  a  constricted 
opening,  situat«<l  on  a  small  papilla  in  the  floor  of  the  mouth  at  the  side  of  the 
lingual  frenum.  Near  its  termination  it  is  jomed  by  one  of  the  ducts  of  the  sub- 
lingual gland — the  duct  of  liartholin. 

The  submaxillary  gland. — The  deep  portion  of  the  submaxillary  gland  turns 
forward  around  the  posterior  or  free  border  of  the  mylo-hyoid  muscle,  lying 
between  it  and  the  hyo-glossus  muscle. 

The  subliDgoal  gland,  the  smallest  of  the  three  saliviiry  glands,  lies  ujion  the 
mylo-hyoid  muscle  beneath  the  mucous  membrane  of  the  floor  of  the  mouth  at 
the  side  of  the  lingual  frenum,  where  it  produces  an  oblong  prominence.  It  is  in 
contact,  on  its  inner  side,  with  the  hyo-glossus,  genio-hyo-glossus,  and  atylo-glossus 
muscles,  the  gustatory  nerve,  and  the  duct  of  the  submaxillary  gland.  On  its 
cput«r  aide  it  is  in  relation  with  the  sublingual  fossa  in  the  body  of  the  lower  jaw 
and  with  the  mylo-hyoid  muscle ;  behind,  with  the  deep  portion  of  tlie  subraaxil- 
S— u— e 
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lary  gland,  touching  the  other  sublingual  gland  in  the  mesial  plane.  It  measures 
about  one  and  one-half  inches  in  its  long  diameter,  and  weighs  about  one  dram. 
Its  ducts — ducti  Riiini — are  from  ten  to  twenty  in  number,  and  open  separately  on 
the  ridge  at  each  side  of  the  lingual  frenum,  with  the  exception  of  two  or  more 
which  join  to  form  the  duct  of  Bartholiny  which  opens  either  near  or  into  Wharton's 
duct. 

Blood  Supply. — From  the  lingual  and  submental  arteries. 

Nerve  Supply. — From  the  gustatory,  chorda  tympani,  and  sympathetic 
nerves. 

Obstruction  of  the  salivary  ducts. — The  duct  of  the  submaxillary  gland 
may  become  obstructed  by  a  calculus,  and  give  rise  to  a  hard  and  painful  swelling 
over  the  site  of  the  duct,  perceptible  through  the  submaxillary  triangle  and 
through  the  floor  of  the  mouth.  Obstruction  and  dilatation  of  one  of  the 
several  ducts  opening  at  the  side  of  the  lingual  frenum  w^ll  occasion  a  cystic 
swelling  known  as  ranula ;  this  condition  may  also  be  due  to  an  obstructed  mucous 
follicle. 

Dissection. — Detach  the  hyo-glossus  muscle  from  the  hyoid  bone  and  lift  it 
up,  when  the  structures  in  relation  with  tlie  deep  surface  may  be  seen ;  these  are 
the  horizontal  portion,  and  the  commencement  of  the  ascending  portion,  of  the 
lingual  artery,  part  of  the  genio-hyo-glossus  muscle,  the  lingualis  muscle,  the 
origin  of  the  middle  constrictor  muscle  of  the  pharynx,  the  glosso-pharyngeal 
nerve,  and  the  stylo-hyoid  ligament. 

The  horizontal  or  second  portion  of  the  lingual  artery  rests  upon  the  middle 
constrictor  of  the  pharynx  and  the  genio-hyo-glossus  muscle,  below  the  level  of  the 
glosso-pharj'ngeal  nerve,  and  is  covered  by  the  tendon  of  the  digastric,  the  stylo- 
hyoid, and  the  hyo-glossus  muscle.  From  this  portion  the  dorsalu  lingua  artery  is 
given  off,  which  ascends  to  the  base  of  the  tongue  to  supply  the  mucous  membrane 
back  of  the  circumvallate  papillfo,  the  tonsil,  and  the  soft  palate.  It  anastomoses 
with  the  dorsalis  lingua>  of  the  opi)osite  side,  but  this  anastomosis  is  so  fine  that 
but  slight  bleeding  follows  severance  of  the  tongue  accurately  in  the  median  line. 

The  ascending  or  third  portion  of  the  lingual  artery  commences  beneath  the 
hyo-glossus  muscle.  It  rests  upon  the  genio-hyo-glossus,  and  passes  tortuously 
between  the  genio-hyo-glossus  and  the  lintrualis  muscle  to  the  tip  of  the  tongue, 
being  covered  only  by  the  mucous  nieml)ranc  of  tjie  iin<1er  surface  of  this  organ. 
This  portion  gives  off  the  sul>lingual  artery  and  continues  as  the  ranine. 

The  ranine  artery,  the  continuation  of  tlic  lingual  artery,  jxasses  to  the  tip  of 
the  tongue  along  the  outer  side  of  the  gcnio-liyo-irlossiis  muscle,  nnining  between 
it  and  the  lingualis  muscle,  and  is  accompanied  l>v  tlic  ranine  vein  and  the  ter- 
minal portion  of  the  gustatory  nerve.     Near  the  tip  of  the  tongue  it  anastomoses 
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with  the  ranine  artery  of  Ihe  opposite  side,  and  on  its  way  supplies  the  adjacent 
muscles  and  mucous  membrane. 

The  SQblingual  artery,  smaller  than  the  ranine,  arises  near  the  anterior  bor- 
der of  the  hyo-glossus  muscle,  and  nans  outward  and  forward  over  the  oral  surface 
of  the  mylo-hyoid  muscle  to  reach  the  sublingual  gland.  It  supplies  the  sublin- 
gual gland,  the  mylo-hyoid  muscle,  the  mucous  membrane  of  the  floor  of  the 
mouth,  and  the  gums.  It  anastomoses  with  the  opposite  sublingual  artory,  and 
with  the  submental  branch  of  the  facia!  artery,  after  having  i>erforated  the  mylo- 
hyoid muscle. 

The  artery  of  the  frenum  is  usually  a  branch  of  the  sublingual  arter,'.  It  is 
sometimes  wounded  in  operating  for  "  tongue  tie."  The  best  way  to  divide  the 
lingual  frenum  so  as  to  avoid  wounding  the  vessel  is  to  place  the  child  upon  its 
back  in  the  mother's  lap,  and,  with  the  head  held  tightly  between  the  knees  of  the 
operator,  to  engage  the  frenum  in  the  slot  of  a  grooved  director,  by  means  of  which 
the  point  of  the  tongue  can  be  held  up.  The  frenum  is  thus  made  tense,  and  at 
its  attachment  to  the  lower  jaw  is  then  simply  nicked  with  a  pair  of  blunt  sciSsors, 
after  which  any  additional  separation  which  may  be  required  can  be  done  with 
the  finger  nail. 

The  stylo-pharyngeus  muscle,  long  and  slender,  arises  from  the  inner  side 
of  the  base  of  the  styloid  process,  and  is  the  longest  of  the  three  muscles  arising 
therefrom.  It  passes  downward  and  forward,  and  disappears  between  the  middle 
and  superior  constrictor  muscles  of  the  pharynx.  Some  of  its  fibers  join  the  palato- 
pharj'ngeus  muscle,  to  be  inserted  into  the  posterior  border  of  the  thyroid  cartilage. 
The  remaining  fibers  become  connected  with  the  fibers  of  tlie  constrictor  muscles 
of  the  pharynx.  Running  along  its  outer  side  is  the  glosso-pharyngeal  nerve.  In 
order  to  reach  the  tongue,  to  which  it  is  partly  distributed,  the  nerve  passes  over 
the  muscle,  supplying  it  with  twigs. 

The  stylo-byoid  ligament  is  a  fibrous  cord  which  passes  from  the  tip  of  the 
styloid  process  to  the  lesser  comu  of  the  hyoid  bone.  It  may  be  seen  lying  near 
the  anterior  border  of  the  stylo-pharyngeus  muscle,  and  passing  beneath  the  hyo- 
glossus  muscle  to  the  lesser  comu  of  the  hyoid  Ijone.  It  is  the  continuation  of  the 
styloid  process ;  it  may  contain  nodules  of  cartilage,  and  may  be  largely  ossified, 
forming  an  unusually  long  styloid  process. 

Dissection. — Cut  off  the  styloiil  process  at  its  base,  and  reflect  it  downward 
with  the  attached  musoK's  and  the  stylo-hyoid  ligament. 

The  glosso-pharyngeal  nerve. — Running  along  the  posterior  border  of  the 
fitylo-pharj'ngeus  muscle,  and  crossing  in  front  of  it,  is  the  glosso-phnrj'ngeal  ner\"e. 
It  curves  upon  the  side  of  the  neck,  the  convexity  being  directed  downward  and 
backward ;    it  resembles  in  this  respect  the  hypo-glossal  and  superior  larj-ngeal 
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nerves.  The  principal  landmark  for  finding  tliis  nerve  is  the  stylo-pharyngeus 
muscle,  around  which  it  curves.  Beyond  tlie  stylo-pharyngeus  muscle  the  glosso- 
pharyngeal nerv^e  lies  on  the  middle  constrictor  muscle  of  the  pharynx.  The  ter- 
minal portion  of  the  nerve  lies  beneath  the  hyo-glossus  muscle,  where  it  divides 
into  two  terminal  lingual  branches,  one  supplying  the  mucous  membrane  covering 
the  posterior  third  of  the  dorsum  of  the  tongue,  and  the  other  the  mucous  mem- 
brane of  tlie  side  of  the  tongue,  inosculating  with  the  lingual  nerve.  The  glosso- 
pharyngeal is  a  nerve  of  motion,  sensation,  and  special  sense  (taste)  :  of  motion,  to 
the  muscles  of  the  pharynx  ;  of  semation,  to  the  mucous  membrane  of  the  fauces^ 
tonsil,  and  pharynx  ;  and  of  tastCy  to  the  base  of  the  tongue  and  the  fauces. 

It  leaves  the  cranial  cavity  by  way  of  the  middle  compartment  of  the  jugular 
foramen,  clothed  by  a  separate  sheath  of  the  dura  mater,  and  lying  in  advance  of, 
and  a  little  internal  to,  the  pneumogastric  and  spinal  accessory  nerves.  Having 
made  its  exit  from  the  foramen,  it  descends  between  the  internal  jugular  vein  and 
the  internal  carotid  arterj^,  crosses  over  the  latter  vessel  obliquely,  and  passes 
beneath  the  styloid  process  and  the  muscles  arising  therefrom,  to  reach  the  posterior 
border  of  the  stylo-pharyngeus  muscle,  as  previously  described. 

Upon  the  trunk  of  the  nerve  in  the  jugular  foramen  are  two  ganglia :  an 
upper,  the  ju{jtular,  and  a  lower,  the  petrous.  The  former  is  inconstant,  and  both 
are  considered  analogous  to  the  ganglia  on  the  posterior  roots  of  the  spinal  nerves. 
At  the  petrous  ganglion  (ganglion  of  Andersch),  the  glosso-pharyngeal  nerve  is  con- 
nected with  the  pneumogastric  and  syinj^athetic  nerves  by  communicating  branches. 
The  branches  of  the  glosso-pharyngeal  nerve,  other  than  the  terminal  lingual  and 
the  communicating,  are  the  meningeal,  tympanic,  carotid,  pharyngeal,  muscular, 
and  tonsillar. 

Tlu?  meninfjeal  branches  arise  within  the  cranial  cavity,  and  are  distributed  to 
the  pia  mater  and  arachnoid. 

The  (i/mpanic  hrancli  {Jacobsons  'nerve)  arises  from  the  petrous  ganglion,  and 
passes  to  the  inner  wall  of  the  tymj^anum  through  a  bony  canal  (the  tympanic 
canaliculus)  the  orifice  of  which  is  situated  upon  the  ridge  of  bone  between  the 
carotid  canal  and  the  jugular  fossa.  It  ramifies  u])on  the  promontor}'^  of  the  tym- 
panum, forming  the  tympanic  plexus,  which  sup]>lios  l>ranches  to  the  round  and 
oval  windows,  and  to  tlie  Eustachian  tube,  and  communicates  with  the  carotid 
plexus  and  with  the  great  and  small  superficial  petrosal  nerves. 

The  carotid  brancJtes  surround  the  cervical  portion  of  the  internal  carotid 
arterj%  and  communicate  with  the  pneumogastric  and  sym])atliotic  nerves. 

The  pharyngeal  branches,  three  or  four  in  nuinl)er,  join  l)ranches  from  the 
pneumogastric,  superior  laryngeal,  and  sympathetic  nerves,  and  from  the  pharyn- 
geal plexus,  which  supplies  the  pharynx. 
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Tlio  uut^eular  braiich  supplies  the  stylopliarj'iigeus  muscle. 

The  tonsiltar  branches  arise  under  the  liyo-glossus  muscle,  and  are  distributed 
to  and  around  the  tonsils,  forming  a  plexus  from  which  branches  to  the  fauces  and 
soft  palate  are  derived. 

The  communicating  branches  arise  from  the  petrous  ganglion,  as  stated,  and 
run  to  the  superior  cervical  ganghon  ;  to  the  auricular  branch  of  the  pneumogas- 
tric,  forming  a  loop ;  an  inconstant  branch  to  the  ganglion  of  the  root  of  the  pneu- 
mogastric  ner\'6 ;  and  one  from  the  nerve  just  below  the  ganglion,  to  join  the 
lingual  branch  of  the  facial  nerve. 

The  litigiuil  branches  proceed  from  the  end  of  the  giosso-pharj'ngeal  ner\-e.  and 
are,  therefore,  its  terminal  filaments.  They  are  distributed  mainly  to  the  circum- 
vallat*  papillie,  while  some  filaments  supply  the  follicular  glands  of  the  tongue 
and  the  front  of  the  epiglottis.  Others  inosculate  around  the  foramen  caecum  with 
those  of  the  same  nerve  of  the  opjiosite  side. 

The  Internal  Carotid  Artery,  the  larger  of  the  two  terminal  divisions  of  the 
common  carotid,  ascends  perpendicularly  by  the  side  of  the  pharynx  to  the  base 
of  the  skull,  where  it  enters  the  carotid  canal,  in  the  petrous  portion  of  the 
temporal  bone.  It  lies  at  first  on  the  outer  side  of  the  external  carotid  arterj-,  and 
then  Iwhind  it.  At  its  origin  it  is  more  superficial  than  elsewhere,  and  lies  in  the 
superior  carotid  triangle ;  but  as  it  ascends  it  lioa  more  deeply,  passing  beneath  the 
parotid  gland,  the  posterior  belly  of  tlie  digastric  muscle,  styloid  process,  stylo- 
pharyngeus  and  stylo-hyoid  muscles.  It  is  crossed  by  the  hypo-glossal  and  glosso- 
pharyngeal nerves,  and  the  occipital  and  posterior  auricular  arteries.  Externally 
it  is  in  close  relation  with  the  internal  jugular  vein  and  the  pneumogastric  nerve, 
and  near  the  base  of  the  skull  with  the  glosso-pharj'ngeal,  hypo-glossal,  and  spinal 
accessory  nerves ;  behind,  with  the  rectus  capitis  anticus  major  muscle,  the  superior 
ganglion  of  the  sympathetic  nerve,  and  the  sujierior  laryngeal  navwa  ;  internally, 
with  the  pharynx,  the  tonsil,  and  tlio  ascending  pharyngeal  artery ;  in  front  it  is 
covere<l  by  the  skin,  faseise,  parotid  gland,  and  the  structures  which  pass  between 
it  and  the  external  carotid  artery — the  stylo-glossus  and  stylo-j>liarj'ngeus  muscles, 
the  glosso-pharyngeal  nerve,  and  the  stylo-hyoid  ligament. 

Dissection. — ^The  deep  fascia  upon  each  side  of  the  median  lino  of  the  neck 
having  been  removed,  the  anterior  belly  of  the  omo-hyoid,  the  atemo-hyoid, 
stemo- thyroid,  and  thyro-hyoid  muscles  will  be  exposed. 

The  omo-hyoid  muscle  consists  of  two  bellies,  an  anterior  and  a  posterior, 
connected  by  an  intervening  tendon.  The  anterior  belly,  which  is  exposed  in 
thia  dissection,  commences  at  the  tendon  intervening  between  the  two  bellies  of 
the  muscle  beneath  the  stemo-raastoid  muscle  and  in  front  of  the  carotid  sheath, 
on  a  level  i^ith  the  cricoid  cartilage.     It  jmsses  upward  along  the  outer  border  of 
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the  stemo-hyoid  and  over  the  sterno-thyroid  and  thyro-hyoid  muscles,  to  be 
inserted  into  the  lower  border  of  the  body  of  the  hyoid  bone  external  to  the 
stemo-hyoid  muscle.  It  lies  beneath  the  superficial  layer  of  the  deep  fascia  and 
stemo-mastoid  muscle,  and  in  front  of  the  thyro-hyoid  and  stemo-thyroid  muscles 
and  the  carotid  sheath.  It  may  be  absent  or  double,  or  may  blend  with  the  adja- 
cent stemo-hyoid  muscle ;  occasionally  it  receives  an  accessory  slip  from  the  manu- 
brium sterni,  or  sends  one  to  the  lower  jaw. 

The  posterior  belly  of  the  muscle  has  already  been  seen  crossing  the  posterior 
triangle  just  above  the  clavicle,  and  dividing  it  into  the  occipital  and  subclavian 
triangles.  It  arises  from  the  upper  border  of  the  scapula,  behind  the  supra-scapular 
notch,  and  from  the  transverse  ligament,  and  may  have  an  additional  origin  from 
the  upper  surface  of  the  middle  third  of  the  clavicle.  It  terminates  in  the  tendon 
of  the  omo-hyoid  muscle  which  crosses  the  carotid  sheath.  It  is  covered  by  the 
superficial  layer  of  the  deep  fascia,  trapezius  muscle,  clavicle,  subclavius  muscle, 
stemo-mastoid  muscle,  external  jugular  vein,  and  the  descending  superficial 
branches  of  the  cervical  plexus  of  nerves.  It  passes  over  the  first  digitation  of  the 
serratus  magnus  muscle  and  third  part  of  the  subclavian  artery,  the  transversalis 
colli  and  supra-scapular  arteries,  the  supra-scapular  nerv^e,  the  cervical  trunks  of 
the  brachial  plexus,  the  scaleni  muscles,  the  prevertebral  fascia,  and  the  carotid 
sheath.  The  intervening  tendon  is  bound  down  by  a  process  of  the  deep  fascia, 
attached  to  the  clavicle  and  first  rib. 

Action. — It  draws  the  hyoid  bone  downward  and  assists  in  making  tense 
the  lower  portion  of  the  deep  cerv^ical  fascia,  thus  diminishing  the  atmospheric 
pressure  upon  the  large  veins  at  the  root  of  the  neck  and  favoring  the  return  cir- 
culation. 

Nerve  Supply. — It  is  supplied  by  the  descendens  hypoglossi  and  the  com- 
municantes  hyjK)glo.ssi  nerves. 

The  sterno-hyoid  muscle  arises  from  the  posterior  surftice  of  the  upper  part 
of  the  manubrium  sterni,  the  posterior  sterno-clavicular  ligament,  and  the  posterior 
surface  of  the  inner  extremity  of  the  clavicle.  Its  fibers  pass  upward  and  inward 
to  be  inserted  into  the  lower  bonier  of  the  bodv  of  the  hyoid  bone.  It  has,  at 
times,  a  tendinous  intersection  in  its  lower  part.  It  lies  beneath  the  skin  and 
fascia^,  anterior  jugular  vein,  sterno-niastoid  muscle,  sterno-clavicular  joint,  and  the 
manubrium  sterni ;  in  front  of  the  sterno-tliyroid,  thyro-hyoid,  and  crico-thyroid 
muscles,  the  thyroid  and  cricoid  curtilages,  the  thyro-hyoid  and  crico-thyroid  mem- 
branes, the  pretracheal  fiiscia,  trachea,  isthmus  of  the  thyroid  body,  and  inferior 
thyroid  veins. 

Nerve  Supply. — From  the  loop  between  the  descendens  and  communicantes 
hypoglossi  nerves. 


DISSECTION  OF  THE  NECK. 


121 


Blood  Supply. — From  branches  of  the  superior  thyroid  artery. 

Action, — It  draws  the  hyoid  boue  downward,  as  after  swallowing.  In  labored 
resfiiration  it  will  act  as  an  elevator  of  the  sternum,  being  an  accessory  muscle  of 
respiration. 

The  sterno-thyToid  muscle  ia  wider  and  shorter  than  the  sterno-hyoid  muscle, 
beneath  which  it  lies.  It  arises  froni  the  jxraterior  surface  of  the  upjier  part  of  the 
manubrium  sterni  and  the  cartilage  of  the  first  rib,  below,  and  internal  to  the 
sterno-hyoid  muscle.  Its  libel's  pass  upward  and  outward,  and  are  inserted  into  the 
oblique  line  on  the  side  of  the  thyroid  cartilage,  where  it  is  contimious  with  the 
thyro-hyoid  muscle.  In  tlie  inferior  carotid  triangle  the  ouU-r  border  of  the 
muscle  partly  overlaps  the  sheath  of  the  common  cai-otid  arterj-.  It  li^  beueatb 
the  skin  and  fesciie,  the  manubrium  sterni,  anterior  jugular  vein,  sterno-raastoid, 
stemo-hyoid,  and  anterior  belly  of  the  omo-hyoid  muscle,  and  in  front  of  the 
thyroid  and  cricoid  cartilages,  the  crico-thyroid  muscle,  the  inferior  constrictor 
muscle  of  the  pharynx,  thyroid  gland,  inferior  thyroid  veins,  pretracheal  fascia, 
trachea,  common  carotid  arterj-,  and  left  innominate  vein.  This  nmscle  may  be 
absent  or  double. 

Nerve  Supply. — From  the  ansa  hypoglossi. 

Action. — It  draws  the  thyroid  cartilage  downward,  as  after  swallowing,  and 
assists  the  crico-thyroid  muscle  in  making  tense  the  vocal  conls,  by  drawing  the 
thyroid  cartilage  downward  and  forward.     It  is  an  accessorj-  muscle  of  respiration. 

The  hilerspace  between  the  internal  borders  of  the  sterno-hyoid  muscles  is 
wider  at  the  sternum  than  at  the  hyoid  Imne,  while  the  interspace  between  the 
inner  margins  of  the  stemo-thyroid  muscles  is  wider  above  than  at  the  sternum  ;  a 
lozenge-shaped  intermuscular  space  is  thus  formed. 

The  thyro-hyoid  muscle,  apparently  an  extension  of  the  st^rno-thyroid  mus- 
cle, arises  from  the  oblique  lino  on  the  side  of  the  thyroid  cartilage.  Its  filters 
ascend  and  are  inserted  into  the  lower  border  of  the  body  and  the  inner  half  of 
the  greater  comu  of  the  hyoid  bone.  The  stcmo-mastoid,  sterno-hyoid,  and  the  an- 
terior belly  of  the  omo-hyoid  muscle  {lass  over  the  outer  surface  of  the  thyro-hyoid 
muscle  ;  the  superior  laryngeal  ves.'jcls  and  nen-e,  the  thyro-hyoid  membrane,  bursa, 
and  the  thyroid  cartilage  lie  beneath  it. 

Xerve  Supply. — Fn)m  the  hypo-glossal  nen^e. 

Blood  Supply. — FroTn  the  hyoid,  the  slemo-mastoid,  and  the  crico-thyroid 
branches  of  the  superior  thyroid  arter>-.  and  the  hyoid  branch  of  the  lingual  aiiery. 

Action. — It  raises  the  thyroid  cartilage  toward  the  hyoid  hone  preparatory'  to 
swallowing,  and  in  conjunction  with  the  stemo-thyroid  muscle  it  depresses  the 
hyoid  bone  and  larynx. 

Dissection. — Divide   the  stenio-hyoid  and  stemo-thyroid    muscles  at  their 
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middle,  and  reflect  them  upward  and  downward.  This  exposes,  from  above  down- 
ward, the  thyro-hyoid  membrane,  pierced  upon  each  side  by  the  internal  branch 
of  the  superior  laryngeal  nerve  and  the  superior  larj-ngeal  artery  ;  the  thyroid 
cartilage ;  the  crico-thyroid  membrane,  upon  which  are  the  crico-thyroid  arteries ; 
the  cricoid  cartilage,  partly  concealed  by  the  crico-thyroid  muscles ;  the  first,  and 
at  times  the  second,  ring  of  the  trachea ;  the  thyroid  gland,  its  middle  portion,  or 
isthmus  connecting  the  two  lateral  lobes ;  the  trachea,  covered  by  a  plexus  of  veins 
formed  by  the  anastomoses  of  the  inferior  thyroid  veins  ;  the  middle  thyroid  artery, 
when  present,  and  the  pretracheal  fascia. 

The  Thyroid  Gland  or  Body,  a  ductless  and  very  vascular  structure,  is  situated 
on  the  front  and  sides  of  the  upper  part  of  the  trachea,  and  the  sides  of  the  lower 
part  of  the  larynx.  It  consists  of  two  lateral  lobes  and  a  middle  lobe,  or  isthmus, 
and  weighs  from  one  to  two  ounces.  Each  lateral  lobe  is  about  two  inches  in  length, 
one  and  one-fourth  inches  in  brea'dth,  and  three-fourths  of  an  inch  in  thickness. 
Each  lateral  lobe  is  pyriform  or  cone-shaped,  the  apex  directed  upward  ;  it  extends 
from  the  fifth  or  sixth  ring  of  the  trachea  to  the  middle  of  the  side  of  the  thyroid 
cartilage.  It  is  convex  anteriorly,  and  is  situated  between  the  trachea  and  the 
sheath  of  the  common  carotid  art<}iy,  and  is  covered  ant<jriorly  by  the  stemo-hyoid, 
the  sterno-thyroid,  and  the  anterior  belly  of  the  omohyoid  muscle.  Its  deep  sur- 
faces is  concave,  and  in  contact  with  the  trachea,  larynx,  pharj'ux,  esophagus,  infe- 
rior thyroid  arter}' ,  and  recurrent  laryngeal  nerve.  From  its  upper  part,  and  most 
connnonly  from  the  left  lobe,  a  conic  piece,  called  the  pyramid,  at  times  ascends 
toward  the  liyoid  bone,  to  which  it  is  attached  by  a  fibnms  band  in  front  of  the 
thyro-hyoid  membrane  ;  this  part  is  at  times  attached  to  the  hyoid  bone  by  a 
sli[)  of  muscle,  the  levator  glandaUie  thyroideiv  of  Soemmering,  The  middle  lobe,  or 
isthmus,  is  about  one-half  of  an  inch  in  depth,  and  rests  upon  the  second  and 
third  rings  of  the  trachea.  The  isthmus  varies  much  in  its  dimensions,  and  is 
sometimes  absent.  There  is  a  space  between  the  upper  border  of  the  middle  lobe, 
or  isthmus,  and  the  cricoid  cartilage,  where  the  trachea  is  not  covered  by  the 
gland  ;  this  portion  of  the  trachea  is  opened  in  the  high  operation  of  tracheotomy. 
To  i)erfi)rni  this  o[)eration  wlien  the  sj)a(^e  is  covered  by  the  middle  lobe,  it  is  nec- 
essary either  to  displace  the  lobe  downward  or  pass  two  ligatures  around  it  and 
divide  it  between  them.  In  some  instances,  however,  the  width  of  the  middle  lobe, 
or  isthmus,  is  so  great  that  it  cover's  the  trachea  almost  to  the  sternum.  The  low 
operation  of  tracheotomy  is  performed  below  the  isthmus  of  the  gland.  That  this 
operation  is  the  more  difficult  of  the  two  will  be  seen  at  a  glance  in  the  dissected 
neck  ;  this  is  due  to  the  increasing  depth  of  the  trachea  as  it  approaches  the  ster- 
num, and  the  ])n'senee  of  the  thyroid  ])lexus  of  veins  in  front  of  this  part  of  the 
trachea.     An  abnormally  high  position  of  the  large  vessels  at  the  root  of  the  neck 
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would  add  to  the  diftieulty  and  danger  of  the  low  operation.  The  thyroid  gland 
is  clo*]y  attached  by  areolar  tissue  to  the  sides  of  the  trachea  and  the  cricoid  and 
ihyroid  cartilages.  During  deglutition  it  ri«.'s  and  falls  with  the  larynx — a  fact 
of  ihe  utmost  value  in  the  differential  diagnosis  between  cervical  tumors  and 
pjilargeraent  of  this  gland.  It  varies  in  size  in  different  individuals  and  at  differ- 
ent  periods  of  life,  being  relatively  larger  in  children  and  in  females.  It  often 
enlarges  during  menstruation,  owing  to  increased  distention  of  the  blood  vessels. 
Tile  right  lobe  is  larger  than  the  left.  In  old  age  the  gland  decreases  in  size, 
becomes  firmer,  and  at  times  contains  calcareous  substances.  When  enlarged,  it 
luiy  displace  and  compress  the  trachea,  especially  if  the  enlargement  take  place 
rapidly,  the  body  of  the  gland  being  held  down  by  the  sterno-thj'roid  and  omo- 
hyoid muscles ;  or  it  may  displace  the  great  vessels  of  the  neck  laterally,  so  that  the 
common  carotid  artery  may  be  felt  pulsating  at  the  out«r  border  of  the  stenio- 
DiHsWid  muscle.  Venous  engorgement  may  also  ensue,  and  the  recurrent  laryngeal 
nerve  may  suffer  from  the  pressure  of  an  enlarged  thyroid  gland.  Bonnett  has 
I'ndised  subcutaneous  section  of  the  muscles  in  some  cases  of  dyspnea  caused  by  & 
rapidly  growing  bronchocele  {enlarged  thyroid  gland).  Sir  Duncan  Gibb,  on  the 
otliMhand,  because  of  the  fact  that  the  isthmus,  or  middle  lobe,  binds  together  the 
wil»rgiiig  lateral  lobes  of  a  bronchocele,  proposal  lo  divide  the  isthmus  in  cases 
liiwe  dyspnea  re.'^ulted.  He  performed  this  operation  several  times,  great  relief  to 
thejialienl  ensuing.  As  the  lateral  borders  of  the  thyroid  gland  are  in  contact  with 
tlwdtenlh  of  the  common  carotid  artery,  it  follows  that  the  gland,  when  enlargeil, 
may  readily  receive  transmitted  pulsations  from  that  vessel.  An  error  is  occasion- 
ally made  by  mistaking  a  pulsating  goiter  for  aneurysm  of  the  common  carotid 

The  median  lobe  of  the  thyroid  gland  is  developed  as  a  downgrowth  of  the 
einlhelium  from  the  posterior  part  of  the  tongue  ;  the  site  from  wliich  this  starts  is 
indicab^  in  the  adult  by  the  foramen  ca?cum  of  the  tongue.  The  canal  thus 
formed  is  known  as  the  thifro-gloeml  dvct,  or  CfiHal  of  His.  Its  walls  normally 
disipptar,  but  remains  of  them  are  frequently  found  in  the  pyramidal  process  of 
lie  thyroid  gland.  Acce.ssory  thyroid  glands,  occurring  near  the  median  line  of 
ti«  nwk,  in  tlie  vicinity  of  the  hyoid  bone,  and  elsewhere  in  the  neck,  are  regarded 
f  being  formed  by  division  of  the  pyramidal  process.  Furthermore,  certain 
tyrtic  tumors  at  the  base  of  the  tongue  and  in  the  median  line  of  the  neck,  as  well 
«tlip  rare  cases  of  median  cervical  fistula,  result  from  incomplete  obhteratiou  of 
I'm  lliyro-glossal  duct. 

The  deep  surface  of  the  thyroid  gland  being  in  relation  with  the  lower  part  of 
"I* pharynx  and  the  upper  part  of  the  esophagus,  the  difficulty  in  swallowing  often 
••Isenred  in  bronchocele  is  explained  by  the  direct  pressure,  and  the  interference 
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with  the  movements  of  the  larynx.  Enlargement  of  the  left  lobe  of  the  gland 
is  more  likely  to  occasion  difficulty  in  swallowing  than  a  similar  condition  on  the 
right  side,  owing  to  the  inclination  of  the  esophagus  toward  the  left.  In  a  case 
mentioned  by  Allan  Burns,  the  isthmus  was  located  between  the  trachea  and  the 
esophagus.  It  is  very  evident  that  enlargement  of  this  portion  of  the  gland  hold- 
ing such  abnormal  relation  would  occasion  great  difficulty  in  swallow^g.  The 
author  has  seen  a  case  of  goiter  in  which  the  esophagus  was  so  nearly  occluded  that 
the  patient,  an  old  woman,  was  no  longer  able  to  swallow  liquids.  Atrophy  of 
the  thyroid  gland,  or  its  destruction  by  disease,  is  apt  to  be  followed  by  the  condi- 
tion known  as  myxedema.  Absence  of  the  thyroid  gland  in  children  causes 
cretinism  and  idiocy. 

The  arteries  of  the  thyroid  gland — two  on  each  side — ^are  the  superior  and 
inferior  thyroid.  The  superior  thyroid,  a  branch  of  the  external  carotid  artery, 
ramifies  chiefly  upon  the  anterior  aspect  of  the  gland,  while  the  inferior 
thyroid,  a  branch  of  the  thyroid  axis,  enters  the  under  and  inner  surface  of  the 
lateral  lobe  of  the  gland.  A  very  free  anastomosis  is  established  between  these 
vessels,  which  form  a  complete  network  around  the  acini  in  the  substance  of  the 
gland.  Occasionally  there  is  a  middle  thyroid  artery  (thyroidese  ima),  a  branch  of 
the  innominate  artery  or  arch  of  the  aorta,  which  ascends  in  front  of  the  trachea 
and  enters  the  isthmus  of  the  gland. 

The  thyroid  gland  is  surrounded  by  a  thin,  dense,  fibrous  capsule,  which 
is  derived  from  the  pretracheal  fascia  and  sends  processes  into  the  interior  which 
separate  the  substance  into  lobules  of  varying  form  and  size.  The  vesicles  com- 
posing these  lobules  are  lined  by  a  single  layer  of  columnar  epithelium  and  contain 
a  colloid  substance.     Increase  of  this  colloid  substance  constitutes  a  form  of  goiter. 

The  nerves  of  the  thyroid  gland  are  derived  from  the  middle  and  lower 
cervical  sympathetic  ganglia,  and  accompany  the  inferior  thyroid  artery. 

The  thyroid  veins,  three  on  each  side,  are  the  superior,  the  middle,  and  the 
inferior  thyroid.  The  superior  and  middle  thyroid  veins  cross  in  front  of  the 
common  carotid  artery,  emptying  into  tlie  internal  jugular  vein.  The  inferior 
thyroid  veins  descend  on  tlie  trachea,  form  a  plexus  in  front  of  the  pretracheal 
fascia,  and  behind  the  sterno-thyroid  muscles,  and  empty  into  the  left  innominate 
vein.  The  numerous  and  large  lymphatics  pass  to  the  lymj)h  trunks  at  the  root 
of  the  neck.  In  some  eases  these  ]yinj)hatics  have  been  found  to  contain  colloid 
substance,  givin^nr  rise  to  the  supj)osition  tliat  they  act  as  ducts  of  the  gland. 

Thyroidectomy. — In  the  ()j)eration  of  removal  of  half  of  the  thyroid  gland 
in  either  bilateral  or  unilateral  pnter  (hronchucule)  the  incision  may  be  made 
parallel  with  the  anterior  border  of  the  sterno-niastoid  muscle,  or  a  transverse 
curved  incision,  concave  uj)war(l,  may  be  carried  over  the  most  prominent  portion 
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of  the  tumor.     The  gland  being  exposed,  the  superior  and  inferior  thyroid  arteries 
shouM  be  carefully  freetl,  and  then  secured  and  divided  between  ligatures.     In  ex- 
posing the  inferior  thyroid  artery  preparatory  to  severing  it,  and  in  freeing  the  lower 
en*i  "f  the  lateral  lobe  of  the  gland  behind,  care  must  be  exercised  to  avoid  injuring 
the   recurrent  larj'Ugc-al  nerve.     After  attempts  to  cure  a  unilateral  goiter  by  the 
injeclioD  of  tincture  of  iodin  or  by  electro-puncture  have  failed,  the  inflammation 
consequent  upon  either  form  of  treatment  may  result  in  binding  the  gland  tightly 
to  the  carotid  sheath,  or  perhaps  to  the  wall  of  the  internal  jugular  vein.     Under 
OK«t!  circumstances  dissecting  it  loose,  in  attempted  removal  of  the  goiter,  will  be 
altetidi>d  by  risk  of  tearing  the  vein.     Where  much  periglandular  inflammation 
has  occurred,  the  recurrent  larj'ngeal  ner\'e  may  be  involved  in  the  deposit  of 
exudate,  this  condition  giving  rise  to  aphonia,  which  is  likely  to  be  permanent 
whether  the  goiter  be  removed  or  not. 

The  recurrent  laryngeal  nerve,  which  has  been  described  with  the  pneumo- 
piAne  nervei  should  now  l>e  obseiTetl  i>asaing  upward  in  the  groove  between  the 
Uachca  and  esophagus  and  behind  and  internal  to  the  lateral  lobe  of  the  thjToid 
gUod  to  enter  the  lari'nx. 

The  Subclavian  Artery. — The  origin,  course,  and  relations  of  the  sub- 
clavian arterif-s  diS'er  upon  the  two  sides.  The  right  subclavian  is  a  branch  of  the 
innominate  art€rj',  and  the  left  of  the  arch  of  the  aorta.  The  ant^erior  scalene 
muscle  passes  in  front  of  the  subclavian  artery  and  divides  it  into  three  imrtiona. 
The ^r«t  portion  is  situated  between  its  origin  and  the  inner  border  of  the  anterior 
wlene  muscle,  the  second  portion  boliiod  the  muscle,  and  the  third  portion  between 
the  outer  border  of  the  muscle  and  the  lower  Iwrder  of  the  first  rib.  The  first  por- 
tion of  the  artery  is  the  one  which  differs  in  course  and  relations  on  the  two  sides ; 
it  will,  therefore,  be  described  separately. 

The  right  sabclavian  artery  is  the  shorter  of  the  two.  It  arises  as  one  of 
tlw  two  terminal  divisions  of  the  innominate  artorj'  behind  the  upper  border  of  the 
fight  sterno-i'lavicular  articulation.  The  first  portion  of  the  artery  lies  deep  in 
tlie  neck,  and  ascends  upward  and  outward  to  the  inner  border  of  the  anterior 
scalene  muscle.  It  is  covered  in  front  by  the  skin,  the  superficial  fascia,  the 
plWysma  myoides  muscle,  the  superficial  layer  of  the  deep  fascia,  the  sternal  end  of 
^  clavicle,  the  stenio-raaetoid  muscle,  the  anterior  jugular  vein,  the  stemo-hyoid 
"iii  «temo-tIi\Toid  muscles,  and  the  posterior  process  of  the  deep  fascia  (prever- 
t^iliral  fascia)  continued  forward  from  in  front  of  the  scaleni  muscles.  It  is  crossed 
"7  the  internal  jugular  and  vertebral  veins,  the  pneumogastric  nerve,  the  superior 
<*ftiiac  nerves  and  a  loop  of  the  sympathetic  ner\-e  (ansa  Vieussenii),  and  the 
P^wwuc  nerve.     Below  the  arteiy  are  the  pleura,  the  recurrent  laryngeal  nerve. 


128  SURGICAL  ANATOMY. 

and  the  subclavian  vein  ;  behind  it  are  the  recurrent  laryngeal  nerve,  the  cord  of 
the  sympathetic  nerve  with  its  middle  and  inferior  cardiac  branches,  the  longus 
colli  muscle,  the  transverse  process  of  the  seventh  cervical  or  first  thoracic  vertebra, 
from  which  it  is  separated  by  a  small  quantity  of  cellular  tissue  and  fat,  and  the 
apex  of  the  lung,  covered  with  pleura. 

The  left  subclaviaiiy  the  longer  of  the  two  arteries,  arises  from  the  transverse 
portion  of  the  arch  of  the  aorta  opposite  the  third  thoracic  vertebra.  Its  first 
portion  ascends  almost  vertically  to  the  inner  margin  of  the  first  rib  and  the  inner 
border  of  the  insertion  of  the  anterior  scalene  muscle.  Only  the  relations  of  the 
cervical  part  of  this  i)ortion  of  the  artery  will  be  described  here.  The  cervical  part 
of  the  first  portion  is  covered  by  the  skin,  the  superficial  fascia,  the  platysma 
myoides  muscle,  the  superficial  layer  of  the  deep  fascia,  the  sterno-mastoid  muscle, 
the  anterior  jugular  vein,  the  sterno-hyoid  and  sterno-thyroid  muscles,  the  posterior 
process  of  the  deep  fascia,  continued  forward  from  in  front  of  the  scaleni  muscles, 
the  sternal  end  of  the  clavicle,  the  left  internal  jugular  vein,  the  vertebral  and  sub- 
clavian veins,  the  apex  of  the  left  lung  and  its  pleura,  the  phrenic  nerve,  and  the 
cardiac  branches  of  the  sympathetic  nerve,  which  lie  parallel  with  the  artery,  the 
left  common  carotid  artery,  and  the  thoracic  duct.  On  its  outer  side  are  the  apex 
of  the  lung  and  pleura ;  on  its  inner  side  are  the  trachea,  the  recurrent  laryngeal 
nerve,  the  esophagus,  and  the  thoracic  duct ;  l)ehind  it  are  the  pleura  and  the 
apex  of  the  left  lung,  while  behind  and  internal  to  it  are  the  thoracic  duct,  the 
esophagus,  the  inferior  cervical  ganglion  of  the  sympathetic  nerve,  the  sympathetic 
cord,  the  longus  colli  muscle,  and  the  spinal  column. 

Differences  Between  the  Right  and  Left  Suhclmuwi  Arteries  in  Their  Mrst  Por- 
tion,— The  first  portion  of  the  left  subclavian  artery  differs  from  the  first  portion  of 
the  right  in  the  following  respects :  The  left  subclavian  arises  directly  from  the 
arch  of  the  aorta,  while  the  right  arises  from  the  innominate  artery  ;  it  lies  deeper, 
is  longer  and  more  vertical  ;  it  is  in  relation  with  the  esophagus  and  the  thoracic 
duct,  while  the  right  is  not ;  it  is  crossiMl  by  the  left  innominate  or  brachio-cephalic 
vein,  the  phrenic  an<l  pncHmioprastric  ner^'es,  and  the  cardiac  branches  of  the  sj'm- 
pathetic  nerve  running  almost  parollcl  with  it ;  on  the  right  side  the  phrenic  and 
pneumogastric  nerves  and  some  of  the  cardiac  branches  of  the  sympathetic  nerve 
pass  in  front  of  the  right  sulx-lavian  artery,  at  nearly  a  right  angle.  The  left 
subclavian  artery  is  not  in  so  close  a  relation  with  tlie  recurrent  laryngeal  nerve  as 
is  the  right  subclavian,  the  nerve  winding  around  below  the  latter.  In  the  follow-' 
ing  description  of  the  course  of  the  thoracic  duct  it  will  be  seen  to  be  in  relation 
with  the  first  portion  of  the  left  sulx-lavian  artery  at  two  points;  it  holds,  of  course, 
no  relation  to  the  right  subclavian  artery. 

The  thoracic  duct  passes  u}>ward    and    out  of  the  chest    to  the  left  of  the 
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i  and  behind  the  first  jjortioii  of  tho  subclavian  artery  and  the  ajiex 
of  the  left.  lung.  Behind  the  letl  internal  jugular  vein  and  common  carotid 
artery,  and  opposite  the  seventh  cervical  vertebra,  the  duct  forms  an  arch  above 
Ihe  subclavian  artery  and  anterior  to  the  vertebral  arterj-  and  vein,  and  descends 
ill  front  of  the  anterior  scalene  muscle  to  empty  into  the  left,  subclavian  vein  at 
its  junction  with  the  internal  jugular  vein. 

The  Second  Portion  of  the  Subclavian  Artery. — The  relations  of  the  subclavian 
artery  in  its  second  and  third  portions  are  alike  on  its  two  sides.  In  its  second 
portion  the  artery  lies  behind  the  scalenus  anticus  and  in  front  of  the  scalenus 
medius  muscle  ;  at  this  point  it  rises  liighest  alwve  the  clavicle,  usually  about  three- 
foorihs  of  an  inch.  It  is  covered  by  the  skin,  the  superficial  fascia,  the  platysma 
myoides  muscle,  the  superficial  layer  of  the  deep  fascia,  the  clavicular  origin  of 
the  alemo-mastoid  muscle,  the  posterior  process  of  the  deep  fascia,  the  phrenic 
nerve,  and  the  anterior  scalene  muscle,  the  latter  separating  il  from  the  subclavian 
TEin.  Above  it  lies  the  lower  of  the  three  cervical  tnmks  of  the  axillary  or 
brsdiftl  plexus  of  nerves.  Behind  it  are  the  middle  scalene  muscle  and  the  apex 
of  the  lung  and  pleura.  Below  it  lies  the  pleura,  while  below  and  in  front  of  it 
i!thc  sabclavian  vein.  This  jwrtion  ^ves  off  but  one  branch,  the  superior  inter- 
KBlal  arterj'. 

The  Third  Portion  of  the  Subclavian  Arienj. — In  the  third  part  of  its  course  the 
srtery  passes  downward  and  outward  from  the  external  margin  of  the  anterior 
Bcaleiie  muscle  to  the  lower  border  of  the  first  rib,  occupying  the  subclavian  tri- 
ingle,  where  it  is  nearer  the  surface  than  in  either  the  first  or  second  portion  of 
itj  course.  It  is  covered  by  the  skin,  the  superficial  fascia,  the  platysma  myoides 
mnscle,  the  superficial  layer  and  the  posterior  of  the  two  processes  of  the  deep 
EBsda,  and  near  its  termination  by  the  clavicle  and  subclavius  muscle.  Running 
in  front  of  this  portion  are  the  supra-scapular  arterv-  and  vein,  while  crossing  it 
Wf  the  clavicular  branches  of  the  cervical  plexus,  the  nerve  to  the  subclavius 
Boacle,  and  the  external  jugular  vein.  The  transversalis  colli,  supra-scapular,  pos- 
Ifflor  jugular,  and  jugulo-cephalic  veins,  which  frequently  form  a  plexus  in  front 
fifth*  artery,  and  should  be  borne  in  mind  in  ligating  the  tliird  portion  of  the  sub- 
diivian  artery,  empty  into  the  external  jugular  vein.  The  relation  between  the 
PUpm-scapular  arterj'  and  the  third  portion  of  the  subclavian  arterj'  at  its  point  of 
el«tion  can  be  compared,  surgically,  to  the  relation  held  between  the  middle 
l*rno-mastoid  and  the  common  carotid  artery  at  its  point  of  election.  The  ana- 
•""nic  difference  is,  however,  that  the  middle  sterno-mastoid  artery  passes  across  the 
'''*8lh  of  the  common  carotid,  and  is  frequently  severed  in  the  ligation  of  the  latter, 
■hile  the  supra-scapular  passes  in  front  of,  and  almost  parallel  with,  the  subclavian 
'ftfij',  and  can  be  displaced  when  the  main  vessel  is  ligatured.     The  subclavian 
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vein  lies  below  the  arterj^  and  on  a  plane  anterior  to  it.  Above  and  to  the  outer 
side  of  this  portion  of  the  artery  are  the  three  cervical  trunks  of  the  axillary  or 
brachial  plexus  of  nerv-es  and  the  omo-hyoid  muscle.  The  upper  trunk  runs  so 
close  to  and  so  nearly  parallel  with  the  artery  that  it  may  be  mistaken  for  it  and 
tied,  the  surgeon  being  misled  by  the  pulsation  communicated  to  the  ner\'e. 
Behind  the  artery  are  the  middle  scalene  muscle  and  the  lower  cervical  trunk  of 
the  brachial  plexus.  Below  this  portion  of  the  artery  is  the  first  rib.  The  third 
portion  of  the  subclavian  artery,  as  a  rule,  gives  off  no  branches,  but  occasionally 
gives  origin  to  the  posterior  scapular  artery. 

Variations  of  the  subclavian  artery. — The  right  subclavian  artery  may  arise 
as  a  separate  trunk  from  the  arch  of  the  aorta.  It  may  pass  in  front  of  or  through 
the  fibers  of  the  anterior  scalene  muscle,  and  ascend  as  high  as  one  and  one-half 
inches  above  the  clavicle.  In  some  cases  the  subclavian  vein  passes  with  the  artery 
behind  the  anterior  scalene  muscle. 

Ligation  of  the  third  portion  of  the  subclavian  artery. — ^The  third  portion 
is  the  point  of  election  for  ligation  of  the  subclavian  artery ;  in  this  portion  it  is 
most  superficial,  is  covered  by  fewer  imj)oi*tunt  structures,  and,  as  a  rule,  gives  oflF 
no  branches;  the  posterior  scapular  artery  occasionally  arises  from  it.  When 
performing  this  ligation  the  patient  should  be  placed  in  the  supine  position,  with  a 
pillow  beneath  the  upper  part  of  the  back,  and  the  shoulder  depressed.  The  in- 
cision is  made  parallel  with  the  upper  border  of  the  clavicle,  should  be  three  or 
four  inches  in  length,  and  commence  at  the  outer  border  of  the  clavicular  origin 
of  the  sterno-mastoid  muscle.  The  vessel  is  brought  nearer  the  surface  by  carry- 
ing the  arm  to  the  side  and  depressing  the  shoulder,  thus  diminishing  the  depth 
of  the  triangle  through  which  the  artery  passes.  The  relation  of  the  supra-scapu- 
lar vessels  to  the  third  portion  of  the  subclavian  artery  is  so  changed  when  the 
arm  is  well  drawn  down  that  it  is  not  endangered  in  the  ligation.  The  following 
structures  are  divided  :  the  skin,  the  superficial  fascia,  the  platysma  myoides 
muscle,  some  of  the  clavicular  branches  of  the  cervical  plexus  of  ners^es,  the  super- 
ficial layer  of  the  deep  fascia,  and  the  posterior  of  its  two  processes  (prevertebral 
fascia).  The  external  jugular  vein,  with  the  veins  em])tying  into  it,  which  frequently 
form  a  plexus  above  and  in  front  of  tlu'  subclavian  artery  between  tlie  two  layers 
of  the  deep  fascia  (superficial  and  prevertebral),  should  be  pushed  aside ;  if  this  is 
not  feasible,  they  may  be  tied  and  severed  between  ligatures.  The  posterior  belly 
of  the  omo-hyoid  muscle  should  next  be  ex])osed  by  dividing  the  connective  tissue 
at  the  bottom  of  the  wound  ;  the  operator  then  searches  for  the  upper  c^rv'ical 
trunk  of  the  axillary  or  brachial  plexus  of  nerves  and  the  outer  border  of  the 
anterior  scalene  muscle,  al(>n<j:  which  the  lincrcr  is  passed  until  the  tubercle  on  the 
first  rib  is  reached,  i)rovi(k'd  the  vessel  is  not  felt  pulsating  before  the  finger  reaches 
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tliKril).  If  the  pulsitioiis  of  the  artery  he  felt,  its  sheath  should  be  ojwiitnl  and 
llie  iineiir)*sii]  needle,  carrying  the  ligature,  passed  froiii  before  backwani,  away 
fpun  the  vein,  and  then  from  below  upward,  care  being  taken  to  avoid  including 
tile  lowest  of  the  tliree  cervical  trunks  of  the  axillary  or  brachial  plexus,  which  nins 
U'hindand  nearly  parallel  with  the  third  i>ortion  of  the  subclavian  artery.  In 
very  irmscular  subjects,  in  addition  to  the  above  structures,  it  maj-  be  necessary  to 
diviiie  a  portion  of  the  clavicular  liead  of  tlio  sterno-ma^^toid  and  the  anterior 
lioflier  of  the  trape/.iu8  muscle. 

After  this  ligation  the  collateral  circulation  is  caiTied  on  by  the  anastomosis 
of  tile  supra-scapular  and  posterior  scapular  arteries  with  the  dorsulis  scapnlie  and 
the  icnoinal  ]X)rtion  of  tlie  subscapular  artery,  the  supra-scapular  above,  with  the 
iuTomio-thoracic  and  posterior  circumflex  arteries  below,  and  by  the  anastomosis 
of  the  superior  thoracic,  thoracic  branches  of  the  acromio-thoracic,  the  long 
tlioracic,  and  the  subscapular  arterj",  with  the  aortic  intercostal  arteries,  the  internal 
niainiiDirv.  and  the  sn])eri(.>r  intercostal  artery. 

Ligation  of  the  second  portion  of  the  subclavian  artery  is  very  rarely 
[HTfomied.  The  vessel  is  exjMised  by  an  incision  along  the  clavicle,  as  in  the 
fwgoing  ligation ;  in  addition,  the  clavicular  head  of  the  st^rno-mastoid  muscle 
is  iljrideti,  the  connective  tissue  ia  cleared  away,  and  any  veins  which  may  be 
fimnd  overlying  the  prevertebral  fascia  covering  the  anterior  scalene  muscle  are 
lied.  The  prevertebral  fascia  is  divided,  the  phrenic  nerve  carried  inward,  and 
ilic  anterior  scalene  muscle  severed  near  its  attachment  to  the  first  rib,  care  being 
taljen  not  to  injure  the  anterior  jugular,  oxtermil  jugular,  internal  jugular,  and 
sihdarian  veins  or  the  pleura.  The  needle  should  be  carrie<l  from  Iwfore  back- 
ward and  below  upward  to  avoid  injuring  the  vein,  as  in  ligating  the  third  portion 
•rf  Ihi,'  artery. 

Ligation  of  the  first  portion  of  the  subclavian  artery  is  the  most  difhcult 
"f  llie  three  ligations,  especially  of  the  left  subclavian  artery.  This  portion  of  the 
"ewl  lies  deeper  than  the  other  two  portions,  is  surrounded  more  intimately  by 
important  stniclui'ps,  and  gives  off  three  bmnches.  (See  description  of  the 
felntiotis  of  the  first  iJortiou.)  To  expose  this  portion  of  the  vessel  on  the  right 
*ide  make  a  triangular  flap,  like  that  made  in  tying  the  innominate  artery, 
V™riying  an  incision  along  the  inner  border  of  the  sterno-mastoid  muscle  and 
WW?  along  the  upper  border  of  the  clavicle.  The  skin,  superficial  fascia,  platysma 
Biyoidwt  niuMclt'.  sui>erficial  layer  of  the  deep  fascia,  and  the  anterior  jugular  vein 
fif  divided.  The  sternal  head  of  the  sterno-mastoid  muscle,  and,  if  necessary,  the 
cUvicu1n,r  head,  as  well  as  the  stemo-hyoid  and  stemo-thyi-oid  muscles  at  their 
wipn.  are  divided.  The  inferior  thymid  veins,  now  seen  at  the  bottom  of  the 
"Wild,  should  be  held  aside  or  divided  between  ligatures,  and  the  root  of  the  com- 
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mon  carotid  artery  exposed  ;  this  artery  is  then  followed  downward  to  the  innomin- 
ate, thus  reaching  the  first  part  of  the  subclavian  artery.  To  expose  the  first 
portion  of  the  left  subclavian  artery  a  flap  similar  to  that  described  in  exposing 
the  same  portion  of  the  right  should  be  made.  The  st^rno-mastoid,  the  sterno- 
hyoid, and  the  sterno-thyroid  muscle  are  divided,  and  the  aj)ex  of  the  left  lung, 
with  the  structures  running  parallel  to  and  in  front  of  the  arterj'  (see  description 
of  the  relations  of  the  first  portion  of  the  left  subclavian  arterj^),  should  be  dra\ni 
forward,  the  vertebral  and  internal  jugular  veins  avoided,  and  the  aneurj-sm 
needle  passed  from  below  upward.  In  carrying  the  needle  behind  the  arter}', 
unless  great  care  be  exercised,  the  thoracic  duct  and  pleura  may  be  wounded. 

Branches  of  the  Subclavian  Artery. — ^These  consist  of  the  vertebral,  the 
thyroid  axis,  the  internal  mammary,  and  the  superior  intercostal  art^jrj-.  The 
first  three  branches  arise  from  the  first  iX)rtion  of  the  artery ;  the  fourth  branch 
arises  from  the  second  ix)rtion.  In  the  majority  of  cases  the  third  portion  gives  off 
no  branches,  but  the  posterior  scapular  arterj'^  frequently  arises  from  it. 

The  vertebral  artery,  the  first  and  largest  branch,  arises  from  the  upper  and 
back  part  of  the  first  portion  of  the  subclavian  artery.  It  ascends  in  the  inter\'al 
between  the  scalenus  anticus  and  longus  colli  muscles,  entering  the  foramen  in  the 
transverse  process  of  the  ^ixtli  cervical  vertebra,  just  below  the  level  of  the  lower 
border  of  the  cricoid  cartilage.  It  continues  upward  through  the  foramina  in  the 
transverse  processes  of  the  remaining  cervical  vertebra)  to  the  skull.  Having 
paased  through  the  foramen  in  the  transverse  process  of  the  axis,  it  makes  an 
S-shaped  curve  upward  and  outward,  which  prevents?  its  being  stretched  when  the 
head  is  rotated.  It  then  j)asses  through  the  foramen  in  the  transverse  process  of 
the  atlas,  curving  backward  behind  the  articular  process  in  a  deep  groove  on  the 
upper  surface  of  the  posterior  arch  of  the  atlas.  Here  it  lies  in  the  sul>occipital 
triangle,  and  pierces  the  posterior  occijnto-atloid  ligament  and  dura  mater  of 
the  spinal  cord  to  traverse  the  foramen  ma^xJuim  and  become  intra -cranial.  It 
unites  with  the  vertel)ral  artery  of  the  opposite  side  near  the  lower  border  of  the 
j)ons  ^"arolii  to  form  the  basilar  artery.  The  fivA-  or  cervical  jxjrtion  of  the  verte- 
bral artery  lies  beliin<l  the  internal  jugular  vein,  the  inferior  thyroid  artery,  and 
the  vertebral  vein,  while  near  the  transverse  process  of  the  sixth  cervical  verte- 
bra it  lies  between  the  scalenus  anticus  and  longus  colli  muscles;  the  thoracic 
duct  lies  in  front  of  the  left  vertebral  artery.  The  second  <>r  rcrtehral  portion  lies 
within  the  camd  formed  by  the  foramina  of  the  transverse  processes  of  the  upjx^r 
six  cervical  vertebra',  and  is  acconii)anied  by  the  vertebral  veins  and  the  vertebral 
plexus  of  neiTes  derived  from  tlu'  inferior  cervical  sympathetic  ganglion  ;  it  lies 
between  the  vertebral  vein  in  front,  and  tlie  ecTvieal  ncTves,  which  pass  out  of  the 
spinal  canal  through  the  intervertebral  foramina,  l)ehind.     It  is  in  contact  with  the 
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intertransverse  muscles.  Its  tliinl  or  occipital  portion  lies  in  the  groove  on  the 
[KisWrior  arcli  of  the  atlas,  where  it  rests  upon  the  suboccipital  nerve,  and  is  within 
tilt  suboccipital  triangle  formed  by  the  rectus  capitis  posticus  major  muscle  upon 
the  inner  side,  the  obliquua  capitis  superior  above  and  the  obliquus  capitis  inferior 
iiiuscle  below ;  it  is  covered  by  the  complexus  muscle.  The  relation  which  the 
foiirlli  or  intra-cranial  portion  holds  within  the  cranial  cavity  is  described  under 
tlic  Disiection  of  the  BT-ain. 

The  Branches  of  the  Vertebral  Artery. — The.se  consist  of  two  sets : 
thoee  given  off  in  the  neck  and  those  given  off  within  the  cranial  cavity.  The 
Ijranches  given  off  in  the  neck  are  the  lateral  spinal  and  the  muscular. 

The  ItUrral  spitial  arterial  pass  through  tlie  intervertebral  foramina,  and 
each  divides  into  two  branches  for  the  supply  of  the  spinal  cord,  its  membranes, 
iinl  tiie  bodies  of  the  vertebrEC, 

The  muscular  branches  are  given  off  immeiliately  before  the  vertebral  artery 
percra  the  occipito-atloid  ligament ;  they  supijly  the  deep  muscles  of  the  neck,  and 
snastomose  with  the  ascending  cervical,  occipital,  and  deep  cervical  arteries. 

The  vertebral  i«in  is  fonned  in  the  suboccipital  triangle  from  a  plexus  of  veins 
composed  of  numerous  small  branches  from  the  deep  muscles.  It  enters  the  foni- 
111*11  in  the  ti"an3\'er3e  process  of  the  atlas,  and  forms  a  plexus  around  the  verte- 
Wl  artery.  At  the  lower  part  of  the  neck  the  plexus  unites  to  form  the  vertebral 
vrin.  which  emerges  at  the  foramen  in  tlie  transverse  process  of  the  sixth  cervical 
vertebra,  whence  it  passes  downward  in  front  of  the  vertebral  arterj'  and  behind 
ibfl  internal  jugular  vein  and  terminates  in  the  innominate  vein  near  its  origin, 
pa*ing  in  front  of  the  first  portion  of  the  subclavian  artery.  Its  orifice  is 
pianlwl  by  a  pair  of  valves.  It  receives  as  tributaries  the  veins  from  the  neigh- 
koriiig  muscles ;  the  dorsi  spinalis  veins,  the  veins  from  the  spinal  canal  (the 
ffleningo-rachidian  veins),  the  deep  cer\-ical,  and,  at  times,  the  first  pair  of  inter- 
MBta!  veins.  In  cases  where  the  posterior  condyloid  foramen  is  present,  the  verte- 
bfst  vein  communicates  with  the  lateral  sinus  by  a  branch  which  passes  through 
^f"  foramen. 

Ligation  of  the  vertebral  artery  is  perfonned  through  an  incision  carried 
ilniig  the  lower  part  of  the  ]>osterior  border  of  the  8temo-ma.stoid  muscle,  which 
^responds  to  tlie  outer  border  of  the  anterior  scalene  muscle.  The  skin,  super- 
fio»l  fascia,  platysma  rayoides  muscle,  and  the  superficial  layer  of  the  deep  fascia 
*f*  (iividwl,  the  external  jugular  vein  being  displaced  outward.  The  sterno- 
niajloid  muscle  Is  drawn  toward  the  median  line,  and  the  connective  tissue 
nividud  or  pushed  aside  with  the  handle  of  the  scaljiel,  thus  exposing  the  pre- 
vertebral fascia  or  posterior  process  of  the  deep  cervical  fascia  which  covers  the 
*oterior  scalene  muscle  and  the  phrenic  nerve.     The  posterior  process  of  the  deep 
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cervical  fascia  (prevertebral  fascia)  is  divided  on  a  line  with  the  inner  border  of 
the  anterior  scalene  muscle  ;  the  vertebral  artery  with  its  companion  vein,  which 
partly  covers  it,  will  be  found  occupying  the  interval  between  the  anterior  scalene 
and  the  longus  colli  muscle.  The  inferior  thyroid  arterj',  which  lies  in  front  of  the 
vertebral  arterj',  must  not  be  mistaken  for  it.  The  dissection  necessary  to  expose 
the  vessel  must  be  done  cautiously,  otherwise  there  is  danger  of  wounding  the 
phrenic  nerve  and  the  internal  jugular  vein,  or  of  opening  the  pleural  sac.  The 
inexperienced  operator  may  be  led  to  believe  he  has  opened  the  pleural  sac,  by  the 
crackling  sound  occasioned  by  air  infiltrating  the  connective  tissue  occupying  this 
position.  The  vertebral  vein  must  be  slightly  displaced  before  passing  the  aneu- 
rysm needle,  which  should  be  carried  from  without  inward  to  avoid  injuring  the 
vertebral  vein,  the  internal  jugular  vein  being  i)rotected  with  the  tip  of  the  finger. 
On  the  left  side  the  thoracic  duct  should  be  avoided.  Contraction  of  the  jmpil  of 
the  eye  of  the  corresponding  side,  caused  by  the  disturbance  of  the  sympathetic 
filaments  in  relation  with  the  artery,  is  evidence  that  the  ligature  has  included  the 
vertebral  arter}\  The  author  has  found  this  a  reliable  sign.  The  carotid  tubercle, 
which  is  at  the  upper  extremity  of  the  groove  between  the  scalenus  anticus  and 
longus  colli  muscles,  is  the  deep  guide  to  the  artery. 

The  thyroid  axis,  a  short  thick  trunk,  arisc^s  from  the  subclavian  artery  near 
the  inner  border  of  the  anterior  scalene  muscle.  It  lies  beneath  the  internal 
jugular  vein  and  prevertebral  fascia  and  between  the  phrenic  nerv^e  and  vertebral 
vein,  and  divides  into  three  Branches  :  the  inferior  thyroid,  supra-scapular,  and 
transversalis  colli  arteries. 

The  inferior  thyroid  artery,  the  largest  branch  of  the  thyroid  axis,  passes 
obliquely  upward  and  inward  behind  the  internal  jugular  vein,  and  in  front  of 
the  vertebral  arterv  and  inward  behind  the  sheath  of  the  common  carotid  arterv 
and  the  sympathetic  nerve  to  the  deej)  surface  of  the  lateral  lobe  of  the  thyroid 
gland,  which  gland  it  supplies  and  witliin  which  it  anastomoses  with  the  superior 
thyroid  artery  and  the  inferior  thyroid  artery  of  tlie  opposite  side.  It  turns 
inward  just  below  the  carotid  tubercle  (anterior  tubercle  of  the  sixth  cenucal 
.transverse  process),  and  crosses  behind  the  sheatli  of  the  vessels  at  about  the 
level  of  the  tendon  of  the  omo-hvoid  muscle.  Tlie  middle  cervical  or  thvroid 
ganglion  of  the  sympatlietic  nerve  rests  upon  tlie  inferior  thyroid  artery.  It  gives 
off  the  following  Branches  :  ascending  cervical,  laryngeal,  tracheal,  esophageal, 
and  muscular. 

The  ascoidinr/  cervical  artery  arises  from  the  inferior  thyroid  behind  the 
internal  jugular  vein,  and  runs  up  the  neck  close  to  the  tips  of  the  transverse 
processes  of  tlie  cervical  vertebra)  in  the  groove  between  the  anterior  scalene  and 
the  rectus  capitis  anticus  major  muscle,  and  to  tlie  inner  side  of  the  phrenic  nerve. 
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Ite  braiii'lies  lo  the  muscles  of  the  neck  coininmiicatc  with  thi>  musciilftr  branches 
of  ihe  vi'itehnil  aiterj-,  while  others  enter  the  iiitervertf  hral  foramina  to  reach 
liie  bodies  of  the  vertebrae  and  the  spinal  cord  and  its  nieningtis.  It  anastomoses 
witli  till'  vcTi-t*>IirftI,  ascending  pharyngeal,  and  branches  of  the  occipital  artery. 
ll  sends  a  bmnch  to  the  phrenic  nerve. 

The  inferior  hnjrigeol  arkri/  accompanies  the  recurrent  lar>-ngeal  nerve,  sup- 
plies tlie  muscles  and  mucous  membrane  of  the  larynx,  and  unastoinases  with  the 
superior  larj'ngeal  arteiy. 

The  trnrheul  brunches  ramify  upon  the  trachea,  the  lower  ones  anastomosing 
with  the  bronciiial  arteries. 

The  rmpliot/eal  bmnchcx  supply  the  esophagus.  One  of  these  is  often  Ifti^e, 
runs  parallel  with  the  continuation  of  the  inferior  thyroid  artery,  and  may  be  mis- 
inki'ii  for  it. 

Thu  MiiKridar  branches  supply  tlie  muscles  of  the  lower  anterior  part  of  the 
n*ck, 

The  inferior  thyroid  artery  is  not  accompanied  by  the  corresponding  vein, 
whidi  lies  at  the  side  of  the  median  line  of  the  neck,  (See  Dissection  of  Front  of 
N'eck.) 

Ligation  of  the  inferior  thyroid  artery. — This  is  performed  eitlier  wliere  the 
art..'rj-  lies  lietween  the  internal  jugular  vein  and  the  inner  bonier  of  the  anterior 
scalene  muscle,  or  to  the  inner  side  of  the  carotid  sheath  as  it  passes  to  the  deep 
suriiice  of  the  lateral  lobe  of  the  thyroid  gland  just  below  the  level  of  the  cricoid 
KBrtiln^.  To  secure  the  inferior  thyroid  artery  along  the  inner  border  of  the 
anterior  scalene  muscle  make  an  incision  similar  to  that  made  in  ligation  of  the 
^tirteliral  artery,  carrying  the  anenrv'sm  needle  from  within  outward  away  from 
iW  Vertehral  vein.  To  secure  the  inferior  thyroid  ailery  on  the  inner  side  of  the 
carotid  sheath  make  an  incision  along  the  anterior  border  of  the  stemo-mastoid 
Buwle. 

The  supra-scapular  artery  {Iransversalis  humeri),  smaller  than  the  transver- 
■iiiwili  artery,  coarses  outward  across  the  lower  part  of  the  neck.  It  first  passes 
lienttilh  ihc  stvrno-mastoid  nmscle  and  over  the  phrenic  nerve  and  lower  part  of 
titt  aiitorior  scalene  muscle ;  then  il  runs  behind  the  clavicle  and  subclavius 
mu'ele,  ciosses  the  third  part  of  the  .subclavian  art<>ry,  and  passes  beneath  the 
posterior  belly  of  the  omo-hyoid  and  the  anterior  border  of  the  trapezius  muscle, 
•■J  tin- wiI>urior  Iwrder  of  the  scapula,  whore  it  passes  over  the  transverse  ligament 
of  ihnt  bone  to  reach  the  supra-spinous  fossa.  The  supra-scapular  nerve,  which 
y^ni  the  artcrj"  just  before  it  dips  under  the  omo-hyoid  muscrle,  passes  beneath  the 
Ii8ii»verse  ligament,  and  through  the  supra-scapular  notch.  In  the  supra-spinous 
™*fttlie  arterv*  lies  close  to  the  bone,  and  supplies  the  supra-spinatus  muscle ;  at 
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the  neck  of  the  scapula  it  turns  around  the  base  of  the  spine  to  the  infra-spinous 
fossa,  where  it  anastomoses  with  the  dorsal  is  scapulae,  a  branch  of  the  subscapular 
artery,  and  with  the  posterior  scapular  artery.  The  chief  Branches  of  the  supra- 
scapular artery  are  the  inferior  stemo-mastoid,  supra-acromial,  and  articular. 
Other  branches  supply  the  subclavius  muscle,  the  skin  over  the  manubrium 
sterni  (supra-sternal),  and  the  clavicle. 

The  inferior  sterno-mastoid  artery  supplies  the  clavicular  portion  of  the  stemo- 
mastoid  muscle,  behind  which  it  is  given  off. 

The  supra-acromial  branch  pierces  the  trapezius  muscle,  passes  over  the 
acromion  process,  and  anastomoses  with,  the  acromio-thoracic  and  posterior  circum- 
flex arteries. 

The  articular  branches  supply  the  acromio-clavicular  joint  and  the  shoulder- 
joint. 

The  transversalis  colli  artery,  or  transverse  cervical,  usually  larger  than  the 
supra-scapular  artery,  passes  outward  across  the  side  of  the  neck,  higher  than  the 
supra-scapular,  over  the  scalene  muscles  and  phrenic  nerve,  and  over  or  between 
the  cervical  trunks  of  the  axillary  or  brachial  plexus  to  the  anterior  border  of  the 
trapezius,  beneath  which,  and  at  the  outer  border  of  the  levator  anguli  scapulae 
muscle,  it  divides  into  its  two  terminal  branches,  the  superficial  cervical  and  the 
posterior  scapular. 

The  superficial  cerncal  artery  passes  upward  beneath  the  anterior  border  of  the 
trapezius  and  over  the  levator  anguli  scapulae  and  splenius  muscles.  It  supplies 
these  muscles  and  the  posterior  chain  of  lymphatic  glands  in  the  neck,  and  anas- 
tomoses with  the  superficial  branch  of  the  arteria  princeps  cervicis,  which  descends 
from  the  occipital  artery  between  the  splenius  and  complcxus  muscles. 

The  posterior  scapular  artei^y,  the  larger  of  the  two  terminal  branches,  passes 
beneath  the  trapezius  and  the  levator  anguli  scapulse  muscle  to  the  superior  angle 
of  the  scapula,  whence  it  descends  along  the  vertebral  border  or  base  of  the 
scapula  to  the  inferior  angle.  It  runs  between  the  insertions  of  the  serratus 
magnus  muscle  in  front  and  the  rliomboidei  and  levator  anguli  scajmlae  muscles 
behind,  which,  with  the  latissimus  dorsi  and  trapezius,  it  su})plies.  It  anastomoses 
with  the  supra-scapular  and  subscapular  arteries,  and  with  the  posterior  branches 
of  the  intercostal  arteries.  It  frequently  arises  from  the  third  portion  of  the  sub- 
clavian artery,  and  in  such  cases  the  superficial  cervical  artery  usually  arises 
from  tlie  thyroid  axis. 

The  veins  corresponding  to  the  branches  of  the  thyroid  axis  empty  into  the 
external  jugular  vein,  except  the  inferior  thyroid  vein,  which  goes  to  the  innomi- 
nate vein. 

The  Internal  Mammary  Artery  arises  from  the  lower  margin  of  the  first 
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jiart  of  the  subclavian  artery  opposite  the  thyroid  axis.  It  passes  downwaid 
|)eiie*th  the  clavicle,  the  subclavius  muscle,  and  the  subclavian  vein,  and  entvrs 
the  chest  between  the  cartilage  of  the  first  rib  and  the  pleura.  At  its  origin  it  is 
creased  from  without  inwai-d  by  the  phrenic  nert'e.  Its  further  course  is  described 
under  Uie  Dissection  of  the  Thorax,  The  accompanying  reins  of  the  internal 
iiiamniarj-  arterj-.  two  in  number,  unite  to  form  a  common  trunk  which  empties 
inif»  the  innominate  vein. 

The  Superior  Intercostal  Artery  arises  from  the  upper  margin  of  the  second 
[lOttion  of  the  subclavian  artery,  and  occasionally  arises  from  the  first  portion 
upon  the  left  side.  It  arches  backward  and  a  little  upward  over  tiie  pleura,  and 
ihen  liescends  behind  it,  giving  off  the  profunda  cervicis  artery  ;  it  then  passes  in 
troQl  of  the  neck  of  the  first,  and  sometimes  of  the  second,  rib,  giving  off  the  arte- 
ries of  the  first,  and  at  times  of  the  second,  intercostal  space,  and  a  posterior 
tmuch,  which  is  distributed  to  the  muscles  of  the  back  and  to  the  spinal  cord  and 
its  membranes.  In  front  of  the  neck  of  the  first  rib  it  lies  between  the  fii'st  thoracic 
wmpathetic  ganglion  on  the  inner  side,  and  the  anterior  branch  of  the  first  thor- 
sde  nen-e  on  the  outer  side.  Its  Branches  are  the  deep  cervical,  the  first  inter- 
costal, and  the  arteria  aberrans. 

The  deep  cervical  artery  (profunda  cervicis)  passes  backward  between  the 
■*voilli  and  eighth  ccr\'ieal  nerves,  and  then  between  the  transverse  process  of  the 
Wa-mcal  vertebra  and  the  neck  of  the  first  rib,  internal  to  the  middle  and  pos- 
terior scalene  muscles  ;  thence  it  passes  up  the  back  of  the  neck  between  the  com- 
pleius  and  semi-spinalis  colli  muscles,  which  it  supplies,  and  anastomoses  with 
•lie  itrt«Tia  princeps  cervicis  and  branches  of  the  ascending  cen'ical  and  vertebral 
amries. 

The  deep  cervical  vein  begins  in  the  suboccipital  triangle,  usually  receives  the 
<*.'ipiial  vein,  acd  mi  panics  tlie  arteria  princeps  cervicis,  and  tlien  the  profunda 
^n\m  artery,  and  emiitii's  into  the  vertebral  or  innominate  vein. 

The  first  intercostal  artery  has  a  distribution  in  the  first  intercostal  spiice 
f'msponding  witli  that  of  the  arteries  in  the  other  intercostal  spaces. 

The  arteria  aberrans,  inconstant,  arises  from  the  inner  side  of  the  right 
*iperior  intercostal  artery,  and  passes  downward  behind  the  esophagus,  su|>plying 
"djtoiiit  structures  and  sometimes  joining  a  small  ascending  branch  of  the  aorta. 
"tliiBite  the  third  thoracic  vertebra. 

Tlie  auaMomosia  between  the  superior  intercostal  and  the  occipital  arterj- 
Performs  an  important  part  in  the  development  of  the  collateral  circulation  afler 
ligWiou  of  the  common  carotid  arterv. 

The  veins  which  correspond  to  the  superior  intercostal  arteries  are  the  right 
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and  left  superior  intercostal  veins.  The  left  superior  intercostal  vein  empties  into 
the  left  innominate  vein,  and  the  right  into  the  vena  azygos  major  or  the  right 
innominate  vein. 


The  Axillary  or  Brachial  Plexus. — The  axillary  or  brachial  plexus  of  nerves 
will  be  seen  at  the  side  of  the  neck,  emerging  from  between  the  anterior  and 
middle  scalene  muscles ;  it  is  formed  by  the  union  of  the  anterior  branches  of 
the  lower  four  cervical  neiTes  and  by  the  greater  portion  of  the  anterior  branch 
of  the  first  thoracic  nerve.  A  small  branch  from  the  anterior  division  of  the  fourth 
cervical  and  another  from  the  second  thoracic  ner\^e  usually  enter  the  plexus. 
These  branches  form  the  cords  of  the  plexus,  from  which  are  given  off  the 
branches  that  supply  the  upixjr  extremity.  The  nerves  in  the  neck  are  arranged 
as  follows :  the  anterior  branches  of  the  fifth  and  sixth  cervical  nerves  unite 
beyond  the  outer  border  of  the  anterior  scalene  muscle  to  form  an  upper  trunk ; 
the  anterior  branch  of  the  seventh  cer\4cal  nen- e  remains  distinct  as  the  middle 
tnink  ;  the  anterior  branches  of  the  eighth  cervical  and  first  thoracic  nerves  unite 
between  the  scalenus  anticus  and  scalenus  medius  muscles  to  form  the  lower 
trunk.  The  upper  and  middle  trunks  run  above  and  parallel  with  the  subclavian 
artery,  but  on  a  posterior  plane,  while  the  lower  tnink  passes  behind  the  artoy. 
The  three  tninks  accompanv  the  arterv  between  the  clavicle  and  first  rib  on 
their  way  to  the  axilla.  These  three  trunks  separate  into  anterior  and  poste- 
rior divisions,  the  anterior  divisions  of  the  upper  and  middle  trunks  forming  the 
outer  cord,  that  of  the  lower  trunk  continuing  as  the  inner  cord,  and  all  the 
posterior  divisions  uniting  to  form  the  posterior  cord.  (For  a  description  of  the 
plexus  within  the  axilla  see  Dissection  of  Axilla.) 

The  branches  of  the  axillary  or  brachial  plexus  are  divided  into  two  sets : 
those  given  off  above  the  clavicle  and  those  arising  below  that  bone.  The 
bnmches  arising  above  the  clavicle  are  the  nerves  to  the  subclavius,  rhomboidei, 
scaleni,  and  longus  colli  muscles,  the  i>osterior  or  long  thoracic  nerve  (the  external 
respiratory  nerve  of  IVll),  cominnnicaling,  and  supra -scapular  nerves. 

The  nerve  to  the  subclavius  muscle  arises  from  the  trunk  formed  bv  the 
fifth  and  sixtli  cervical  ncrvi^s,  and  j^asscs  (lownwanl  over  the  third  portion  of  the 
subclavian  artery  to  tlic  under  surface  of  tlu^  subclavius  muscle.  It  is  frequently 
cnunected  with  the  |)hrenic  nerve  at  the  lower  part  of  the  niH'k  by  a  filament  which 
passes  in  front  of  tlie  sulx^lavian  vein. 

The  nerve  to  the  rhomboidei  muscles  arisc<  from  the  fifth  cervical  nerve, 
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liiurces  the  middle  scalene  muscle,  and  passes  backwartJ  beneatli  the  levator  angiili 
scttjiuln;  muscle  to  the  under  surface  of  the  rhomboidei  muscles,  which,  with  the 
lex'stor  anguli  scapulEe  muscle,  it  supplies.  It  accompanies  the  posterior  scapu- 
lar artery. 

The  nerves  to  the  scaleni  and  longua  colli  muscles  aria?  from  the  lower 
three  cemcal  nervos  near  the  intervertebral  forarainit. 

The  posterior  or  long  thoracic  nerve  (external  respiratory  nerv^  of  Bel!) 
arises  within  the  substance  of  the  scalenus  medius  muscle  from  the  fifth,  sixth,  and 
sevenlJi  cervical  nerves.  The  first  two  roots  pierce  the  scalenus  medius  muscle 
below  the  nerve  to  the  rhomboidei  muscles,  and  the  last  root  passes  in  fi-ont  of  the 
scalenus  medius  muscle.  The  long  thoracic  nen'e  passes  downward  beliind  the 
tmnfcs  of  the  axillary  plexus  and  the  subclavian  vessels,  and  enters  the  axilla  by 
way  of  the  apex.     Here  it  lies  upon  the  serratus  magnns  muscle,  wliich  it  supplies. 

Communicating. — Usually  a  branch  from  the  fifth  cervical  nen,-e  joins  the 
phrenic  ner\-e  on  the  anterior  scalene  muscle. 

The  sapra-scapular  nerve,  the  largest  of  the  branches  given  off  above  the 
clavicle,  arises  from  the  upper  cervical  trunk  near  the  nei-ve  to  the  subclavius  mus- 
cle. It  passes  downward  and  outward  beneath  the  trapezius  and  the  posterior  belly 
of  the  omo-hyoid  muscle  to  the  upper  border  of  the  scapula,  where  it  is  in  relation 
with  the  supra-scapular  arterj'.  It  passes  through  the  supra-scapuliir  notch,  being 
separated  from  the  artery  by  the  transverse  ligament,  and  enters  the  supra-spinous 
fosBa.  It  supplies  the  supra-spinatus  muscle,  winds  around  the  base  of  the  6j>ine 
of  tlie  scapula,  and  sends  articular  branches  to  the  shoulder-joint,  after  which  it 
terminates  in  the  infra-spinatus  muscle. 

The  scalene  muscles. — ^The  scalene  muscles  are  three  in  number:  the 
anterior,  the  middle,  and  tiie  |>osterior. 

The  anterior  scalene  muscle  arises  from  the  anterior  tubercles  of  the  trans- 
verse processus  of  tlie  third,  fourth,  fifth,  and  sixth  cervical  vertcbrte,  and  is 
ini^rtcd  into  the  tubci-cle  on  the  inner  Iwrder  and  npiter  surface  of  the  first  rib  in 
front  of  the  groove  for  the  subclavian  artery-.  It  is  most  deeply  situated  below. 
In  relation  with  its  anterior  surface  are  the  phrenic  and  pneuni(^astric  nerves,  the 
bansversalis  colli,  supra-scapular,  and  ascending  cervical  arteries,  the  internal 
jiignlar  ami  snholavian  veins,  the  subclavius  and  omo-hyoid  muscles,  and  the 
dttvtcular  head  of  the  stenio-mastoid  muscle.  On  the  left  side  the  thoracic  duct 
nunoa  in  front  of  the  muscle.  Along  the  inner  border  of  the  muscle,  above, 
lies  the  rectus  capitis  anticus  miyor  muscle;  the  vertebral  ai'tery  and  vein,  the 
intvrioT  thyroid  arter>'  and  sympathetic  nerves,  which  se[)nrate  it  from  the 
lot^s  colli  muscle,  lie  along  the  inner  side  of   the  lower   jmrt   of  the  muscle. 
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Behind  the  anterior  scalene  muscle  are  the  pleura,  the  subclavian  and  superior 
intercostal  arteries,  the  nerves  forming  the  axillary  plexus  of  nerves,  and  the 
middle  scalene  muscle. 

Nerve  Supply. — From  the  anterior  primary  branches  of  the  fourth,  fifth,  and 
sixth  cervical  nerves. 

Action. — ^The  anterior  scalene  muscle,  when  acting  from  its  points  of  origin, 
will  raise*  the  first  rib ;  but  if  the  rib  be  fixed,  the  muscle  acting  from  below  will 
flex  the  lower  cervical  vertebrae,  at  the  same  time  slightly  rotating  these  vertebne. 

The  middle  scalene  muscle^  the  largest,  as  well  as  the  longest,  of  the  three 
scalene  muscles,  arises  from  the  posterior  tubercles  of  the  transverse  processes 
of  the  lower  six  cervical  vertebrae,  and  is  inserted  into  the  upper  surface  of  the 
first  rib,  behind  the  groove  for  the  subclavian  artery.  It  is  separated  from 
the  anterior  scalene  muscle  by  the  subclavian  artery  and  the  nerv^es  forming  the 
axillary  plexus.  Passing  through  its  substance  is  the  posterior  or  long  thoracic 
nerve  (the  external  respiratory  nerve  of  Bell).  It  is  in  relation,  in  front,  with  the 
cervical  and  brachial  plexuses  of  nerves,  the  subclavian  artery,  the  anterior  scalene, 
omo-hyoid,  and  stemo-mastoid  muscles,  and  the  clavicle ;  along  its  outer  border, 
with  the  levator  anguli  scapulae  and  posterior  scalene  muscles ;  behind,  with  a 
part  of  the  posterior  scalene  and  the  deep  lateral  muscles  of  the  back  of  the  neck. 

Nerve  Supply. — From  the  posterior  primary  branches  of  the  cervical  nerves. 

Action. — When  acting  from  above,  the  middle  scalene  muscle  elevates  the  first 
rib ;  with  the  rib  fixed,  it  laterally  flexes  the  cervdcal  portion  of  the  spinal  column. 

The  posterior  scalene  muscle,  the  smallest  and  deepest  of  the  three  scaleni, 
arises  from  the  posterior  tubercles  of  the  transverse  processes  of  the  lower  two  or 
three  cervical  vertebrae,  and  is  inserted  into  the  outer  surface  of  the  second  rib 
behind  the  origin  of  the  serratus  magnus  muscle.  It  is  sometimes  blended  with 
the  middle  scalene  muscle. 

Nerve  Supply. — From  the  lower  three  cervical  nerves. 

Action. — It  produces  lateral  cervical  flexion  when  acting  from  below,  and 
raises  the  second  rib  when  acting  from  above. 

The  scaleni  are  accessory  muscles  of  respiration  ;  this  can  be  demonstrated  by 
placing  the  fingers  over  them  while  taking  a  full  breath,  when  they  will  be  felt 
contracting. 

The  scalene  tubercle,  or  the  tubercle  on  the  first  rib,  to  which  the  anterior 
scalene  muscle  is  attached,  is  an  important  guide  in  locating  the  outer  edge  of  the 
muscle  and  the  third  portion  of  the  subclavian  artery.  Immediately  to  the  outer 
side  of  the  tubercle  the  subclavian  artery  can  be  compre&sed  against  the  first 
rib.  The  position  of  the  i)hrenic  nerve  on  the  anterior  scalene  .muscle,  and 
the  relation  which  the  clavicular  head  of  the  sterno-mastoid  muscle  holds  to  the 
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phreiiie  nerve  and  anUirior  scalene  muscle  must  be  bomo  in  mind  in  operations 
upim  ihe  lower  part  of  the  siile  of  tlie  neck. 

To/unnfiM  the  diaphraffin  in  suspended  respiration,  one  pole  of  the  battery 
shfluW  be  placed  over  the  anterior  scalene  muscle  to  stimulate  the  phrenic  nerve. 
The  hfad  should  be  turned  to  the  opposite  side,  so  that  the  posterior  border  of  the 
atemo-mastoid  muscle  will  not  extend  so  far  beyond  the  phrenic  nerve.  The 
lullior  doubts  if  this  procedure  is  of  any  value. 

DisBECTios. — Divide  the  trachea,  esophagus,  common  carotid  artery,  internal 
jugular  vein,  the  pneumogastric,  sympathetic,  and  recurrent  laryngeal  nerves  at 
ilic  liiffur  part  of  the  neck.  Separate  these  structures  from  the  prevertebral  mus- 
clasvitli  the  fingers.  In  order  to  study  the  prevertebral  muscles  ami  the  pharj'nx, 
il  if  necessary  to  divide  the  skull  so  as  to  leave  its  posterior  portion  attached  to  the 
jirtverwhral  muscles  and  its  anterior  portion  attached  to  the  pharj'nx.  Draw  the 
iilmniis  well  forwartl  ;  while  an  assistant  holds  a  weight  or  block  against  the 
ujijier  surface  of  the  basilar  process  of  the  occipital  lione,  divide  that  jirocess 
bi'tween  the  attachments  of  the  pharynx  and  tlie  rectus  capitis  anticus  major 
muarlu  with  a.  chisel  and  a  mallet.  The  chisel  should  be  directed  upward  and 
Uetirard.  Xext  saw  through  the  sides  of  the  skull,  so  as  to  leave  the  jugular 
foramina  and  carotid  canals  in  the  anterior  segment.  With  a  chisel  separate  the 
[flroua  portion  of  the  temporal  bone  from  the  basilar  process.  The  two  portions 
fifliie  skull  can  now  be  separated  with  a  knife;  the  two  segments  can  also  be 
wparateil  bv  sawnng  from  above  duwnwai-d  just  in  front  of  the  foramen  magiium. 
Tlit'  anterior  portion  of  the  skull,  with  the  pharj-nx  and  larj-nx,  should  be  kept 
moist  wliile  Uie  prevertebral  muscles  are  dissected. 

Dissection. — The  remainder  of  the  prevertebral  fascia  should  now  be  removed. 

Tie  prevertebral  muscles  are  the  longus  colli,  rectus  capitis  anticus  major, 
fwm*  (3i]iiiis  iiiili'ii^  niiii.ir,  and  rectus  capitis  lateralis. 

The  longus  colli  muscle  consists  of  three  sets  of  fibers :  a  longitudinal,  a  supe- 
fiw  oblii|Ue,  and  an  inferior  oblique  set.  The  longitvdinnl  sd  arises  from  the 
Wiwof  the  first,  second,  and  tliirtl  thoracic,  and  of  the  sixth  and  seventh  cervi- 
wl  vcnebne,  and  passes  upwanl  to  be  inserted  into  the  bodies  of  the  second,  third, 
■lul  fourth  cervical  vertebne.  The  superior  oblique  sd  arises  from  the  anterior 
'ut'ereles  of  the  transverse  processes  of  the  third,  fourth,  tmd  fifth  cen-ical  verte- 
"W,  ami  passes  upward  and  inward  to  be  inserted  into  the  anterior  tubercle  of  the 
«U&  The  iti/rrior  oblujue  set  arises  from  the  bcxlies  of  the  first,  second,  and  third 
tboraeic  vertebra,  and  passes  upward  and  outward  to  be  inserted  into  the  anterior 
Iiil«rcle8  of  the  transverse  processes  of  the  fifth  and  sixth  cer\-ical  vertebne. 

Lring  in  front  of  the  longus  colli  muscle  are  the  prevertebral  fascia,  the 
pharvnx,  the  esophagus,  the  sympathetic  nerve,  the  inferior  thyroid  artery,  the 


1.3G  SURGICAL  ANATOMY. 

recurrent  lar}'^ngeal  nerve,  and  the  carotid  sheath,  containing  the  pneumogastric 
nerve,  common  carotid  artery,  and  internal  jugular  vein.  Behind  the  muscle  are 
the  cervical  and  upper  thoracic  vertebra)  and  the  vertebral  arter}\  Below,-  the 
vertebral  arterj'^  lies  along  the  outer  border  of  the  muscle,  in  the  groove  between  it 
and  the  scalenus  anticus  muscle. 

Nerve  Supply. — From  the  anterior  branches  of  the  lower  cervical  nerves. 

Action. — It  flexes  the  cervical  portion  of  the  spinal  column,  slightly  flexes  it 
laterally,  and  rotates  it. 

The  rectus  capitis  anticus  major  muscle  arises  from  the  anterior  tubercles  of 
the  third,  fourth,  fifth,  and  sixth  cervical  vertebrae  by  four  tendinous  slips ;  these 
slips  pass  upward  and  inward  to  the  belly  of  the  muscle,  which  is  inserted  into  the 
basilar  process  of  the  occipital  bone  by  a  short  tendon. 

In  front  of  the  muscle  are  the  prevertebral  fascia,  the  common  and  internal 
carotid  arteries,  the  -internal  jugular  vein,  the  pneumogastric  and  sympathetic 
nerves,  and  a  portion  of  the  pharjmx.  Behind  it  are  the  rectus  capitis  anticus 
minor  and  part  of  the  longus  colli  muscle,  and  the  upper  cervical  vertebrae. 

Nerve  Supply. — From  the  first  and  second  cervical  nerves. 

Action. — It  flexes  the  head  and  rotates  the  face  to  the  same  side. 

Dissection. — Divide  the  rectus  capitis  anticus  major  muscle  near  the  basilar 
process  and  reflect  it  downward  to  expose  the  rectus  capitis  anticus  minor  muscle. 

The  rectus  capitis  anticus  minor  muscle  arises  from  the  anterior  part  of  the 
lateral  mass  and  the  root  of  the  transverse  process  of  the  atlas.  Its  fibers  pass 
upward  and  inward  to  be  inserted  into  the  basilar  process  of  the  occipital  bone, 
between  the  foramen  magnum  and  the  insertion  of  the  rectus  capitis  anticus  major 
muscle,  which  lies  in  front  of  it.     Behind  it  is  the  occipito-atlantal  joint. 

Nerve  Supply. — From  the  first  cervical  nerve. 

Action. — It  flexes  the  head. 

The  rectus  capitis  lateralis  muscle  is  seen  to  the  outer  side  of,  and  slightly 
posterior  to,  the  rectus  capitis  anticus  minor  muscle.  It  arises  from  the  upper 
surface  of  the  transverse  process  of  the  atlas,  and  is  inserted  into  the  jugular 
process  of  the  occipital  bone. 

In  front  of  it  are  the  internal  jugular  vein  and  the  anterior  branch  of 
the  first  cervical  nersH%  and  l)ehind  it  are  the  trachelo-mastoid  muscle  and  the 
vertebral  artery.     The  occipital  arter}"  lies  on  its  outer  side. 

Nkkvk  Supply. — From  the  anterior  branch  of  the  first  cer\'ical  ner\^e. 

Action. — It  fh^xes  the  head  laterallv. 

« 

There  are  three  bursae  in  the  neck  :  one  in  front  of  the  upper  part  of  the 
thyr<>i«l  eartilaire.  or  pnnnnu  A<hniii :  another  between  the  U]^i)er  margin  of  the 
thvroid  eartilaire  and  the  ])o<terior  surface  of  the    hvoid  hone  ;  a  third  is  also  situ- 
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ated  near  the  median  line,  between  the  genio-hyoid  and  geniohyo-glossus  muscles. 
These  bursae  may  become  enlarged ;  that  beneath  the  genio-hyoid  muscle,  when 
distended,  may  simulate  a  ranula.  Like  goiters  and  cysts  of  the  thyroid  gland, 
they  move  with  the  larjmx  in  deglutition,  differing  in  this  respect  from  sebaceous 
and  dermoid  cysts,  aneur}^sms  of  the  carotid  arteries,  and  growths  of  the  lymphatic 
glands. 

LYMPHATIC  GLANDS  OF  THE  NECK. 

The  lymphatic  glands  of  the  neck  are  classified  as  superficial  and  deep. 

The  Superficial  Lymphatic  Glands  of  the  neck  are  most  numerous  along  the 
course  of  the  external  jugular  vein  and  posterior  jugular  vein.  This  set,  the 
superficial  cervical  chain,  is  composed  of  from  four  to  six  glands,  and  lies  beneath 
the  superficial  layer  of  the  deep  cerv^ical  fascia  in  the  posterior  triangle.  The 
glands  of  this  set  are  most  numerous  at  the  lower  part  of  this  triangle.  Other 
small  superficial  lymphatic  glands  are  seen  in  the  median  line  of  the  neck :  one 
below  the  symphysis  of  the  lower  jaw,  two  above  the  body  of  the  hyoid  bone,  one 
near  the  cricoid  cartilage,  one  above  the  sternum,  and  some  resting  upon  the 
trapezius  muscle.  The  superficial  cervical  chain  receives  the  efferent  vessels  from 
the  suboccipital  and  posterior  auricular  lymphatic  glands  and.  some  from  the 
parotid  and  submaxillary  lymphatic  glands,  and  the  lymphatic  vessels  from  the 
external  ear  and  skin  of  the  neck.  Their  efferent  vessels  empty  into  the  inferior 
deep  cervical  glands.  The  lowest  of  the  superficial  cers'ical  lymphatic  glands 
also  receive  lymphatic  vessels  fr-om  the  infraclavicular  glands  which  are  situated 
in  the  upper  part  of  tlie  delto-pectoral  sulcus.  In  secondary  syphilis  the  super- 
ficial cervical  lymphatic  glands  along  the  posterior  border  of  the  stemo-mastoid 
muscle  are  enlarged  early  and  can  readily  be  felt. 

The  Deep  Lymphatic  Glands  of  the  neck  number  from  twenty  to  thirty,  and 
are  situated  along  the  internal  jugular  and  subclavian  veins.  They  are  divided 
into  a  superior  and  an  inferior  set.  The  superior  set  is  situated  along  the  internal 
jugular  vein,  between  the  base  of  the  skull  and  the  bifurcation  of  the  common 
carotid  artery.  These  glands  receive  the  efferent  vessels  from  the  internal  max- 
illan*  lymphatic  glands,  and  some  from  the  submaxillary  lymphatic  glands,  the 
lynipliatic  vessels  from  the  cranial  cavity,  the  deep  muscles  of  the  upper  part  of 
^hc  neck,  the  jx^sterior  part  of  the  tongue,  the  middle  i>ortion  of  the  pharynx,  the 
^Vl^'V  part  of  the  larynx,  and  the  upper  part  of  the  thyroid  body.  Their  efferent 
VKH'ls  empty  into  the  glands  of  the  inferior  set.  The  inferior  set  is  situated 
alon;;  the  internal  jugular  vein,  below  the  bifureation  of  the  common  carotid 
artm-,  and  extends  outward  into  the  sulK-lavian  triangle  alon;L^  the  sul)elavian 
veni.    These  glands  receive  the  efferent  vessels  from  the  superior  deep  cervical 
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and  the  superficial  cervical  glands ;  the  lymphatic  vessels  from  the  lower  i>art  of 
the  thyroid  body,  lower  part  of  the  larynx,  lower  part  of  the  pharynx,  upper  j>art 
of  the  trachea  and  esophagus,  and  lower  part  of  the  neck  ;  and  some  of  the 
lymphatic  vessels  from  the  axillary  and  infra-clavicular  glands.  Their  efferent 
vessels  unit€  to  form  the  jugular  lymphatic  trunk,  which  empties  into  the  right 
lymi)hatic  duct  on  the  right  side,  and  into  the  thoracic  duct  on  the  left  side. 

The  deep  cervical  lymphatic  glands  are  more  important  surgically  than  the 
superficial  glands.  These  deep  glands  hold  so  close  a  relation  to  the  great  vessels 
of  the  neck  that  an  attempt  to  remove  them  when  they  are  much  enlarged  may 
lead  the  operator  into  dangerous  locations. 

In  the  most  radical  operation  for  excision  of  the  mammary  gland  for  carci- 
noma the  lymphatic  glands  in  the  subclavian  triangle  are  removed  so  that  there 
will  be  less  likelihood  of  recurrence  of  the  disease. 

The  right  lymphatic  duct  is  a  short  tiimk  about  one-half  of  an  inch  in  length. 
It  receives  the  lymphatic  vessels  from  the  right  side  of  the  neck,  right  upper 
extremity,  right  side  of  the  thorax,  and  upj)er  surface  of  the  liver.  It  empties 
into  the  subclavian  vein  or  the  internal  jugular  vein  at  the  junction  of  these  veins. 
Its  orifice  is  guarded  by  a  double  valve. 

The  thoracic  dnctf  which  is  described  with  the  contents  of  the  thorax,  receives 
the  lymphatic  vessels  from  about  three-fourths  of  the  body — from  the  left  side  of 
the  head,  neck,  and  thorax,  left  upper  extremity,  abdomen,  and  lower  extremities. 
It  is  found  only  on  the  left  side  in  the  neck.  It  emerges  from  the  upper  opening 
of  the  thorax  behind  and  internal  to  the  aj)ex  of  the  left  pleural  sac,  curves 
forward  and  outward  above  the  first  portion  of  the  left  subclavian  artery  and  in 
front  of  the  left  vertebral  artery,  and  empties  into  the  left  subclavian  vein  or  the 
left  internal  jugular  vein  near  the  angle  of  junction  of  these  veins.  The  thoracic 
duct  near  its  termination  may  subdivide  into  two  or  more  ducts,  and  it  rarely 
empties  into  the  right  subclavian  vein. 


LIGATIOX  OF  ARTEniES  OF  HEAD  AND  NECK. 

Tlie  innominate  artery  has  b(»en  ligatured  twenty-four  times,  with  but  two 
rec<)V(  rit'S  (Aslihurst).  The  operation  is,  for  tliis  reason,  rarely  j^erformed.  Liga- 
tion was  indicated  in  these  eases  bv  aneurysms  of  the  v\\x\\\.  subclavian  or  connnon 
carotid  arterv.  Death  was  caused  hv  secondary  Iieniorrhaire  oeeurrins  on  the 
distal  si<le  (»f  \\w  liLiatur(\  To  avoid  this  se(|Uel,  liiratures  should  be  placed  at  the 
same  time  upon    the    eoninion  carotid  and  vertebral  arteries  and   not    upon  the 
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innomiuattt  arterj--  In  front  of  the  innominate  artery  are  the  stermim,  riglit 
rfenio-chvvicular  joint,  sterno-hyoid  and  sterno-thyroid  muscles,  and  the  i-eniains 
of  the  thymus  gland.  Tlie  left  innominate  vein  crosses  it  at  its  origin,  and  the 
right  inferior  thyroid  vein  descends  obliijuely  over  its  lower  and  inner  part, 
Behind  it  are  the  trachea  and  right  pleura.  To  its  right  side  aru  tht;  riglit 
iunominate  vein,  right  pneumogastric  ner^'e,  and  pleura.  To  its  left  side  are 
the  inferior  thyroid  veins,  left  common  carotid  artery,  remains  of  the  thymus 
glaud,  and,  at  its  upper  end,  the  trachea.  The  innominate  artery  divides  most 
&»que!itly  at  the  upper  horder  of  the  right  sterno-clavicular  articulation  ;  it 
octaetonatly  divides  lower,  but  seldom  higher.  Its  depth  and  relation  to  import- 
ant and  dflicate  structures  render  the  o|teration  of  ligation  a  difficult  one.  The 
incision  t^hould  be  carried  along  the  anterior  border  of  the  right  sterno-mastoid 
mtuwie  to  the  upper  margin  of  the  sternum,  and  thence  along  the  right  clavicle. 
An  angular  incision  is  thus  made,  each  part  of  which  should  be  about  three 
inches  ID  length.  The  superficial  incision  divides  the  skin,  superficial  fascia, 
plMt\'sRia  niyoides  muscle,  and  supra-stenial  and  supra-clavieular  branches  of  the 
cenrical  plexus.  The  triangular  flap  of  skin,  suiierficial  fascia,  and  platysma 
Diyoid<is  muscle  should  next  be  turned  upward.  The  superficial  layer  of  the 
deep  liiscia,  sterno-hyoid,  sterno-thyroid,  and  inner  part  of  the  sterno-mastoid 
maflcle  are  next  divided.  The  anterior  jugular  vein,  which  may  require  division 
iMwi«n  ligatures,  runs  transversely  under  the  lower  end  of  the  sterno-mastoid 
Diascle.  The  sheath  of  the  common  carotid  artery  should  be  opened  and  the 
irteni'  tmwd  downward  to  the  innominate  artery.  The  aneurysm  needle,  directed 
slightly  domiward,  should  be  carefully  ]>as3ed  around  the  artcn.',  from  without 
inwanl.  In  doing  this,  the  dangers  to  be  guarded  against  are  punctures  of  the 
mnoniinate  vein  and  pleura. 

CoLL-VTEKAL  CIRCULATION. — The  collateral  circulation  is  establislied  by  the 
following  anastomoses : 


Aortic  intcrcoaliil  arteries 


Distal. 
Superior  intercostal  artery. 
Internal  mammary  artery. 
Superior  thoracic  artery. 
Long  thoracic  artery. 
Suliscajnilar  artery. 
Posterior  scapular  artery. 


Internal 


artery. 


[Superior  thyroid  artcrj'. 
Inferior  thyroid  artery. 
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^  ..  ^^  ^*i*  oiw  sivle  of  tlie  head  and  neck  anastomose  with  corresponding 
.-:  -.^   •  ,>.c  op|K^ito  side,  as  the  two  external  carotid,  two  internal  carotid,  two 
-;  .\>»  .  \\%o  iatVrior  thyroid  arteries,  etc. 

^c.xM'viAK  Forms. — ^The  innominate  artery  may  bifurcate  higher  or  lower 
.\,  •  ,>c  up^vr  mai-gin  of  the  right  sterno-clavicular  articulation  ;  it  may  give  off 
•x  .!».\ixndca  inia,  vert<ibral,  or  internal  mammary  artery,  a  thymic,  tracheal, 
>;\s:v!iiaU  or  jH^rioardiac  branch,  and  it  may  arise  as  the  third  branch  of  the 
.:i:is>vi"^*  |H>rtion  of  the  arch  of  the  aorta.  When  the  innominate  artery  bifur- 
vMU's  at  an  unusually  high  level,  it  may  be  tied  more  readily,  and  may  overlie  the 
iiiu*lu*a  for  an  inch  above  the  sternum  and  be  endangered  in  the  low  operation  for 
truoh^H^toiuy  ;  if  it  divide  at  a  lower  level,  it  is  tied  with  greater  difficulty.  When 
\\\\>  iiuioininate  artery  is  the  last  branch  of  the  transverse  portion  of  the  arch  of 
tho  aorta,  it  may  pass  behind  the  trachea  and  esophagus.  An  innominate  artery 
rait'ly  exists  on  the  left  side,  or  the  innominate  artery  may  be  absent  and  the 
v\^\\i  common  carotid  and  the  right  subclavian  artery  may  arise  from  the  arch  of 
tl)o  aorta. 

(lUiDEs. — ^The  guides  to  the  innominate  artery  are  the  right  sterno-clavicular 
articulation,  the  right  common  carotid  artery,  and  the  angle  between  the  roots  of 
thiJ  ri^ht  common  carotid  and  the  right  subclavian  arterj'. 

The  subclavian  artery  is  usually  tied  at  its  third  portion,  which  is  to  the 
outer  side  of  the  anterior  scalene  muscle,  and  is  the  place  of  election.  Ligatare 
of  the/r«^  portion  of  the  arterj*^  is  attended  by  great  risk,  this  portion  being  deeply 
placed,  and  having  closely  associated  with  it  the  pneumogastric  and  sympathetic 
nerves  and  their  cardiac  branches  ;  the  pleura  is  behind  and  the  commencement  of 
the  innominate  vein  or  the  termination  of  the  internal  jugular  vein  in  front  of 
the  first  portion.  The  second  j)ortion  is  seldom  tied,  the  artery  being  here  covered 
by  the  anterior  scalene  muscle,  which  underlies  the  phrenic  nerve ;  this  portion 
is  closely  related  to  the  pleura. 

The  third  portion  of  the  subclavian  arter}'^  is  more  accessible,  being  more 
supiTlicial,  and  not  so  closely  associated  with  important  structures.  It  is  ligatured 
for  aneurysm  of  the  arch  of  the  aorta,  the  innominate,  and  the  axillarj^  artery; 
also  previous  to  excision  of  the  scapula,  amputation  at  the  shoulder-joint,  and 
removal  of  large  growths  from  the  axilla.  It  is  covered  by  the  skin,  superficial 
fascia,  platysma  niyoides  muscle,  sui^'a-clavicular  branches  of  the  cervical  plexus, 
superficial  layer  of  the  deep  cervical  fascia,  areolar  tissue  and  fat,  which  here 
contains  the  terminations  of  the  external  jugular  vein  and  supra-scapular  vein, 
and,  at  times,  the  j>ostcrior  external  jugular,  transversalis  colli,  and  jugulo-cephalic 
veins.  When  all  of  these  veins  are  present  in  this  location,  they  form  a  plexus 
over  the  artery  and   increase   the   ditKculty  of  reaching   the  vessel.     The   third 
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Tlio  transversalis  colli  artery  is  rarely  seen,  owing  to  its  high  position,  while  the 
supra-scapular  artery  crosses  the  subclavian  arterj^  just  behind  the  clavicle.  If 
either  artery  is  seen,  it  should  be  displaced,  and  not  divided;  if  the  external  jugular 
vein  causes  much  difficulty,  it  should  be  divided  between  ligatures.  In  very 
muscular  subjects  it  may  be  necessary  to  cut  through  the  posterior  part  of  the 
clavicular  origin  of  the  sterno-mastoid  muscle.  The  variations  in  the  position  of 
this  portion  of  the  artery  should  be  borne  in  mind.  It  usually  emerges  from 
beneath  the  anterior  scalene  muscle,  about  one-half  of  an  inch  above  the  clavicle, 
and  descends  abruptly ;  it  may,  however,  lie  almost  entirely  under  the  clavicle, 
or  it  may  ascend  as  high  as  one  and  one-half  inches  above  the  clavicle.  It  occa- 
sionally gives  origin  to  the  posterior  scapular  artery.  That  the  ligature  has  been 
applied  to  the  subclavian  artery  instead  of  to  a  trunk  of  the  brachial  plexus  is 
proved  by  the  absence  of  the  pulse  beyond  the  ligature. 

The  Collateral  Circulation  is  established  by  the  anastomoses  of  th( 


Above.  Below. 

Supra-scapular  and  .  ,       Acromio-thoracic,  posterior  circum- 

Posterior  scapular  arteries  flex,  and  subscapular  arteries. 

n  ema  mammary  a   ery  Superior   thoracic,  long  thoracic, 

Supenor  intercostal  artery  with         ^^^  subscapular  arteries. 

Aortic  intercostal  artery 

Irregular  Forms. — The  right  mbclavian  artery  arises  at  times  higher  or 
lower  than  normally,  or  may  spring  directly  from  the  transverse  portion  of  the 
arch  of  the  aorta  as  the  first,  second,  third,  or  fourth  branch.  When  it  is  the  first 
branch,  the  first  i)ortion  takes  the  course  of  the  innominate  arterj^  and  is  more 
deeply  situated  than  normally ;  when  it  is  the  second  or  third  branch,  it  usually 
passes  under  the  common  carotid  artery  ;  and  when  it  is  the  fourth  branch,  it  may 
pass  under  the  trachea  and  esoi)liagus,  or  between  the  trachea  and  esophagus,  and 
has  been  seen  arising  from  the  descending  portion  of  the  aorta  as  low  as  the  fourth 
thoracic  vertebra.  The  kft  suhclavimi  artery  may  arise  from  a  short  trunk  common 
to  it  and  the  left  common  carotid  artery.  On  each  side  the  subclavian  artery  may 
pas.s  in  front  of  or  i)ierce  the  scalenus  anticus  muscle ;  the  subclavian  vein 
may  accompany  the  second  portion  of  the  subclavian  artery  through  or  under  the 
scalenus  anticus  muscle.  The  second  i>ortion  may  lie  under  the  clavicle,  or  may 
rise  one  and  one-half  inches  al)ove  the  clavicle.  The  third  i)ortion  of  the  sub- 
clavian artery  freiiuently  pves  oi'i^an  to  the  posterior  scapular  artery,  and  occasion- 
ally to  the  sii|)rn-sca|>ular  artery,  and  in  muscular  persons  may  be  covered  by  the 
sterno-mastoid  and  trapezius  nmscles.  A  clavicular  origin  of  the  iX)sterior  belly 
of  the  omo-hvoid  muscle  niav  lie  in   front   of  this  i>ortion,  and  this  bellv  of  the 
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omo-liyoid  may  lie  close  to  the  clavicle  iu  front  of  the  subtliiviaii  artery.  The 
external  jugular  vein  may  cross  the  artery  at  some  distance  external  to  the 
posterior  border  of  tlie  sterno-mastoitl  muscle, 

Guides. — The  guides  to  the  third  portion  of  the  subclavian  artery  (the 
pUtw  of  elwtion)  are  the  most  prominent  part  of  tlie  clavicle  behind  which  it  lies, 
the  posterior  border  of  the  sterno-mastoid  muscle,  the  outer  border  of  the  inser- 
tion of  the  scalenus  anticus  muscle  into  the  scalene  tubercle  of  the  fii-st  rib,  and 
the  pulsations  of  the  artery. 

The  rertebral  artery  may  be  ligatured  for  wounds,  traumatic  aneurj'sm,  and 
aneurj'sni  of  the  innominate  artery  and  arch  of  the  aorta.  Its  only  accessible 
portion  is  deeply  situated  in  the  lower  part  of  the  neck,  where  it  lies  in  the  groove 
betveeu  the  scalenus  anticus  and  longus  colli  muscles.  This  portion  of  the  artery 
B  in  relation,  in  front,  with  the  vertebral  and  internal  jugular  veins,  and  is  crossed 
on  both  eides  by  the  inferior  thyroid  artery  and  by  the  thoracic  duct  on  tlie  left 
oiie.  The  vertebral  vein  crosses  iu  front  of  the  artery  just  below  the  transverse 
process  of  the  sixth  cervical  vertebra ;  it  then  lies  in  front  and  to  the  outer  side 
of  the  artery  as  it  passes  downward  to  the  innominate  vein.  The  relation  of  this 
vrin  to  the  artery  is  variable,  as  the  vein  may  be  found  on  either  side  of  the  artery. 
Behind  the  artery  are  the  sympathetic  neiTe  cord,  the  inferior  cervical  sympathetic 
ganglion,  and  the  transverse  process  of  the  seventh  cervical  vertebra.  To  its 
inner  side  is  the  longus  colli  muscle,  and  to  its  out«r  side  the  anterior  scalene 
DOflde.     It  18  surrounded  by  the  vertebral  sympathetic  plexus. 

In  the  operation  for  ligation  of  the  vertebral  arterj-  the  patient  lies  in  the 
■ine  position  as  in  ligature  of  the  third  jiortion  of  the  subclavian  artery — i.  e.,  with 
tiHt^oulder  elevated,  the  neck  extended,  and  the  face  turned  to  the  opjKJsite  side. 
The  incision  should  commence  at  the  clavicle,  and  be  carried  for  three  inches 
Qpward  along  the  posterior  border  of  the  sterno-mastoid  muscle. 

Care  is  roiniired  here  to  avoid  injuring  the  external  jugular  vein,  which  runs 
under  the  platysma  myoides  muscle  obliquely  across  the  sterno-mastoid  muscle  to 
its  posterior  border,  then  along  that  Iwrder,  piercing  the  superficial  layer  of  the 
deep  fiiscia  one-half  of  an  inch  above  the  clavicle.  The  incision  divides  the  skin, 
ioperlicial  fascia,  platysma  myoides  muscle,  and  descending  branches  of  the 
owvical  plexus.  The  external  jugular  vein  is  exposed  and  drawn  outward,  and 
(lie  KUperficial  layer  nf  the  deep  fascia  divided.  It  may  be  necessary  to  sever  part 
of  the  cla\'iciilur  head  of  the  sterno-mastoid  muscle  at  its  origin.  The  anterior 
«alcne  muscle  is  located,  and  the  sni^eon  carries  his  finger  inward  through  the 
•lit»rval  between  the  prevertebral  fascia  and  the  superficial  layer  of  the  deep 
fecift.  The  positions  of  the  internal  jugular  vein,  common  carotid  arterj-,  and 
tiWuTerae  ppK-eas  of  the  sixth  cervical  vertebra  are   ascertained.     The   anterior 
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tubercle  of  the  transverse  process  of  the  sixth  cervical  vertebra  (carotid  tubercle) 
is  the  guide  to  the  vertebral  artery,  for  the  reason  that  it  is  usually  the  first 
transverse  process  which  is  entered  by  the  artery.  Just  below  this  tubercle  the 
groove  between  the  scalenus  anticus  and  longus  colli  muscles  can  be  felt,  and  the 
prevertebral  ftiscia  is  divided  along  the  inner  border  of  the  scalenus  anticus  muscle. 
Along  the  inner  border  of  the  scalenus  anticus  muscle  the  inferior  thyroid  artery 
can  be  recognized  by  its  pulsations ;  the  vertebral  artery  is  detected  in  the  same 
manner,  deep  in  the  groove  previously  mentioned.  The  vertebral  vein  and 
inferior  thyroid  artery  should  then  be  drawn  outward,  and  the  needle  be  pasBed 
from  without  inward.  Care  is  necessary  to  avoid  injuring  the  internal  jugular 
vein,  inferior  thyroid  artery,  vertebral  vein,  pleura,  the  right  lymphatic  duct,  and, 
on  the  left  side,  the  thoracic  duct.  The  phrenic  nerve  is  not  endangered,  because 
it  lies  beneath  the  prevertebral  fascia  on  the  scalenus  anticus  muscle.  Immediately 
after  the  artery  is  tied  contraction  of  the  pupil  of  the  same  side  occurs,  due  to  dis- 
turbance of  the  vertebral  plexus  of  the  sympathetic  ner\'e.  This  condition  is 
evidence  that  the  inferior  thyroid  artery  or  its  ascending  cervical  branch  has  not 
been  ligatured  instead  of  the  vertebral  artery. 

Irregular  Forms. — The  left  vertebral  artery  may  arise  from  the  subclavian 
artery  at  a  point  unusually  near  either  to  the  origin  or  the  termination  of  the  first 
portion  of  the  left  subclavian  artery.  It  may  arise  from  the  arch  of  the  aorta  or 
the  left  common  carotid  artery. 

The  right  vertebral  artery  occasionally  arises  nearer  to  the  bifurcation  of  the 
innominate  artery  or  to  the  inner  margin  of  the  scalenus  anticus  muscle.  When  the 
right  subclavian  artery  arises  from  the  aortic  arch,  the  right  vertebral  artery  may 
arise  from  the  right  common  carotid  artery  or  from  the  arch  of  the  aorta.  When 
it  arises  from  the  left  side  of  tlie  aortic  arch,  it  may  pass  behind  the  esophagus. 

Either  vertebral  artery  mav  arise  from  the  subclavian  as  two  branches,  which 
later  unite,  or  the  vertebral  artery  may  divide  while  passing  upward  in  the  trans- 
verse processes,  one  branch  entering 'the  spinal  canal  with  the  second  cervical 
nerve,  and  the  other  pursuing  the  normal  course  of  the  vertebral  artery.  On  each 
side  the  vertebral  artery  frequently  enters  the  i)assageway  in  the  cer\ncal  trans- 
verse processes,  at  some  other  than  at  the  sixth  cervical  transverse  process.  It 
may  first  enter  any  of  the  cervical  transverse  processes  from  the  second  to  the 
seventh  inclusive.     When  the  arterv  first  enters  the  seventh  cervical  transverse 

ft. 

process  its  ligation  is  difficult,  and  when  it  enters  above  the  sixth,  the  art-ery  lies 
nearer  to  the  esophagus  than  normally.  The  vertebral  artery  rarely  gives  origin 
to  the  inferior  thyroid,  superior  intercostal,  profunda  cervicis,  or  occipital  arter}\ 
One  vertebral  artery  may  be  larger  than  the  artery  of  the  opposite  side. 

Guides. — The  guides  to  the  vertebral  artery  are  the  posterior  border  of  the 
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Bleruoniastoid  muscle  and  the  carotid  tuberde  or  anterior  tubercle  of  'the  sixth 
cenical  transverse  process,  which  lies  at  the  upper  extremity  of  the  groove  Wtween 
the  scalenus  auticus  and  iongus  colli  muscles. 

Tlie  inferior  thyroid  artery  may  be  ligatured  to  arrest  the  growth  of  the 
thyroid  ImmIv  in  goiter,  and  for  wounds  of  this  body.  It  is  more  commonly  lign- 
tuml  in  the  removal  of  oni'-lmlf  of  the  thyroid  body  (thyroidectomy).  It  may 
be  tied  near  its  origin,  where  it  lies  along  the  inner  border  of  the  anterior  scalene 
muBcle, — i. «.,  between  that  muscle  and  the  internal  jugular  vein,  or  to  tlie  inner 
side  of  the  carotid  sheath  as  it  enters  the  thyroid  gland.  It  is  seldom  ligatured 
near  its  origin,  where  it  may  be  secured  through  an  incision  similar  to  that 
made  in  ligature  of  the  vertebral  artery.  To  reach  it  just  before  it  entei-s  the 
thjToid  body,  where  it  lies  on  or  sliglitly  below  the  level  of  the  cricoid  cartilage  of 
ttw  lan-nx,  the  shoulders  should  be  elevated  and  the  neck  extended,  and  an 
inrision  three  inches  long  be  made  along  the  lower  portion  of  the  anterior 
bolder  of  the  stemo-mastoid  muscle.  The  skin,  superficial  fascia,  and  platysma 
mjoides  muscle  are  divided,  avoiding  the  anterior  external  jugular  vein ;  the 
Biperficial  layer  of  the  deep  fascia  is  also  divided.  The  stemo-mastoid  muscle  and 
arotid  slieath  with  its  contents  should  be  drawn  outward,  and  the  stemo-hyoid 
and  Jtemo-thyroid  muscles  and  thyroid  body  drawn  inward.  Locate  the  caratid 
taliercle  behind  the  carotid  sheath,  and  the  artery  will  be  felt  pulsating  just  below 
*nd  internal  to  it.  Next  divide  the  prevertebral  fascia.  The  artery  should  then 
be  tied  near  the  carotid  sheath,  thus  avoiding  injury  of  the  recurrent  laryngeal 
iwi'e;  this  nerve,  however,  is  not  in  much  danger,  as  in  this  location  it  lies 
li^nd  and  internal  to  the  lateral  lobe  of  the  thyroid  body.  The  inferior  thyroid 
*n*r;'  frequently  divides  liehind  the  carotid  sheath  into  two  terminal  branches  of 
»bont  equal  size,  which  are  separated  by  an  inter\'al  of  about  one-fourth  of  an  inch. 

Irregularities, — The  inferior  thyroid  artery  occasionally  arises  directly  from 
llieliret  jxirtion  of  the  subclavian  arterj' ;  it  may,  however,  arise  from  the  third 
prtiou  near  the  outer  border  of  the  scalenus  anticus  muscle,  or  from  the  vertebral 
"ffommon  carotid  arter)'.  It  may  subdivide  before  it  reaches  the  thyroid  body, 
""tinay  arise  as  two  separate  arteries,  one  branch  of  it  passing  in  front  of  and 
the  other  1>eliind  the  carotid  sheath.     The  arterj'  may  be  small  or  absent. 

The  common  carotid  artery  is  tied  for  nneurv-sm  or  wounds  of  the  internal  or 
**'fnial  caniitid  artery  or  their  branches,  to  check  malignant  growths,  and  pre- 
pamtorj'  to  the  rt'iiioval  of  tumors.  It  may  be  lied  in  any  part  of  its  course  in  the 
"^dt, which  is  indicated  by  a  line  drawn  from  the  sterno-clavicular  articulation  to 
'pfflBt  midway  between  the  angle  of  the  lower  jaw  and  the  mastoid  process  of  the 
'"upornl  lx)ne,  the  portion  of  this  line  below  the  level  of  the  upper  border  of  the 
"■yfid  cartilage  indicating  the  course  of  the  common  carotid  arterj-.     On  the 
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right  side  the  common  carotid  arterj'^  arises  as  one  of  the  two  terminal  branches 
of  the  innominate  artery,  which  divides  behind  the  upper  border  of  the  right 
sterno-clavicular  articulation ;  on  the  left  side,  however,  it  arises  within  the  chest 
from  the  arch  of  the  aorta.  On  both  sides  the  common  carotid  artery  terminates 
opposite  the  upper  border  of  the  thyroid  cartilage,  where  it  divides  into  the  external 
and  internal  carotid  arteries. 

In  front  of  the  arterj'  are  the  skin,  superficial  fascia,  platysma  myoides  muscle, 
superficial  layer  of  the  deep  fascia,  inner  border  of  the  sterno-mastoid  muscle,  ante- 
rior jugular  vein,  sterno-hyoid  muscle,  sterno-thyroid  muscle,  lateral  lobe  of  the 
thyroid  gland,  superior  and  middle  thyroid  veins,  middle  sterno-mastoid  artery, 
omo-hyoid  muscle,  descendens  hypoglossi  nerve,  ansa  hypoglossi,  and  anterior  wall 
of  the  sheath.  To  its  outer  side  are  the  internal  jugular  vein  and  the  pneumo- 
gastric  nerve.  On  the  right  side  the  internal  jugular  vein  at  the  root  of  the  neck 
passes  outward  away  from  the  artery,  while  on  the  left  side  it  overlaps  the  artery 
and  curves  forward  to  empty  into  the  left  innominate  vein.  Behind  and  to  its  outer 
side  is  the  pneumogastric  nerve,  and  behind  it  are  the  posterior  w^all  of  its  sheath, 
the  sympathetic  nerve,  inferior  thyroid  artery,  recurrent  laryngeal  nerve,  and  the 
longus  colli  and  rectus  capitis  anticus  major  muscles.  To  its  inner  side  are  the 
inner  wall  of  its  sheath,  the  trachea,  esophagus,  recurrent  laryngeal  nerv^e,  lateral 
lobe  of  the  thyroid  gland,  cricoid  cartilage,  thyroid  cartilage,  pharynx,  superior 
thyroid  artery,  and  external  laryngeal  branch  of  the  superior  laryngeal  nerve. 

It  is  usually  tied  in  the  superior  carotid  triangle, — above  the  anterior  belly  of 
the  omo-hyoid  muscle, — where  it  is  more  superficial.  In  the  inferior  carotid  tri- 
angle— below  the  anterior  belly  of  the  omo-hyoid  muscle — the  artery  is  deeper, 
being  in  this  location  covered  by  additional  structures,  the  sterno-hyoid  and  sterno- 
thyroid muscles,  and  overlapped  by  the  lateral  lobe  of  the  thyroid  gland.  The 
omo-hyoid  muscle  crosses  the  artery  at  the  level  of  the  cricoid  cartilage,  the  middle 
thyroid  vein  crosses  just  above  that  muscle,  and  the  superior  thyroid  vein  and 
middle  sterno-mastoid  artery  cross  the  artery  higher  in  the  superior  carotid  triangle. 

In  the  operation  through  the  superior  carotid  triangle  the  patient  should  rest 
upon  the  back,  with  the  shoulders  elevated,  the  neck  extended,  and  the  face  turned 
slightly  to  the  opposite  side.  The  superficial  veins  should  be  located,  especially 
the  vein  which  connects  the  submental  veins  with  the  anterior  jugular  vein  and 
runs  beneath  the  platysma  myoides  muscle  parallel  to  and  along  the  inner  side  of 
the  anterior  border  of  the  sterno-mastoid  muscle.     An  incision  three  inches  long 

should  be  made  in  the  line  of  the  artery,  so  that  the  center  of  the  incision  will  l>e 

• 

on  a  level  with  the  cricoid  cartilage.  Skin,  superficial  ftiscia,  platysma  myoides 
muscle,  superficial  vessels  and  nerves,  and  the  superficial  layer  of  the  deep  fascia 
are  divided,  the  communicating  l)ranch  l)etween   the  anterior  jugular  and  sub- 
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mental  veins  being  avoided.  The  steriio-mastoid  rausc-le  should  be  displaced  oul- 
srartl  mid  the  omo-hyoid  muscle  downward,  and  the  pulsations  of  the  artery  are 
fell.  The  middle  sterno-mastoid  artery  and  the  superior  and  middle  tbyroid  veins 
ihouid  be  avoided,  if  jKJSsible,  and  tlie  internal  jugular  vein  and  dest^ii<lens  hypo- 
glosd  nen'e  should  be  avoided  by  opening  the  iuner  wall  of  the  carotid  eheath. 
By  bolJing  up  first  one  edge  of  the  opening  in  the  sheath  and  tlien  the  otlier, 
ihe  sheath  can  be  gently  separated  from  the  artery  with  an  aiieurj'sm  needle. 
Tbeueedle  should  be  passed  from  without  inward,  threaded,  and  withdrawn. 

To  tie  the  connnon  carotid  artery  in  the  inferior  carotid  triangle,  the  patient 
slioulii  bo  placed  in  tlie  same  position  as  for  the  higher  ligation.  The  incision, 
wliit'l]  is  about  three  inches  in  length,  should  be  made  along  the  anterior  border  of 
to  fiteruo-raastoid  muscle,  beginning  at  the  level  of  the  cricoid  cartilage,  and 
<iil«iiding  ahnost  to  the  stenio-clavicnlar  articulation.  Skin,  sujierficial  fascia, 
platyana  myoities  muscle,  and  superficial  vessels  and  ner\'es  are  divided.  The 
anWrior  jugular  vein  and  the  vein  which  connects  it  with  the  facial  or  submental 
Tein  should  be  avoided.  The  superficial  laj'er  of  the  deep  fascia  is  divided,  and  the 
stenio-mastoid  muscle  draw^^  outward,  the  stemo-hyoid  and  sterno-thyroid  muscles 
inwiinl.  The  sheath  is  opened  on  the  inner  side,  and  the  needle  passed  from  with- 
oot  inward.  The  structures  which  are  to  be  avoided  in  the  operation  are  the  ante- 
rior jugular  vein  ;  its  tributary,  which  runs  beneath  the  platysma  myoides  muscle 
i»rallel  with  the  anterior  border  of  the  sterno-mastoid  muscle  ;  the  nerves  from  the 
ansa  bypogloasi  to  the  stemo-hyoid  and  sterno-thyroid  muscles,  the  internal  jngular 
Tein,  the  inferior  thyroid  veins,  the  inferior  thyroid  artery,  and  the  recurrent 
Iwrngeal  nerve.  On  the  left  side  tlie  internal  jugular  vein  overlaps  the  arterj'  at 
the  lower  part  of  the  neck  and  renders  the  operation  more  difficult. 

Collateral  Circulation. — The  collateral  circulation,  after  ligation  of  the 
tonmion  carotid  arterj',  is  established  by  the  anastomoses  of  the  following  art«rie3 : 


PRUSIMIL  SiDB. 

Branches  of   the  external  carotid 

artery  ot  the  opposite  side 
VertcbnU  artery  of  same  side  and 

opposite  internal  carotid  artery 

and  vertebral  artery 
Inferior  thyniid  artery,  thyroidea 

ima  arterj'  (if  present) 
Ascending  ccn-ical  artery 
SuperGcial  cervical  arterj' 
Deep  cenncal  artery 
Ascending  cer\'ical  artery 
Vertebral  artery 


Distal  Side. 
.  ,       Branches  of   the  external  carotid 
artery  of  the  same  side, 

.  .       Internal  carotid  artery  of  the  same 
eidc  through  circle  of  Willis. 

with      Superior  thyroifl  artery. 


with      Princeps  cer\ncis  artery. 

with      Ascending  pharyngeal  artery. 
with     Occipital  artery. 
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The  tissues  supplied  by  the  external  carotid  artery  are  chiefly  nourished 
through  the  anastomoses  between  the  opposite  branches  of  the  two  external  carotid 
arteries,  and  the  portion  of  the  brain  previously  nourished  by  the  internal  carotid 
artery  receives  its  blood  supply  through  the  two  vertebral  arteries  and  the  opposite 
internal  carotid  artery. 

Irregularities. — ^The  right  common  carotid  artery^  when  the  innominate 
arterj'  is  absent,  may  arise  from  the  arch  of  the  aorta  separately  or  from  a  trunk 
common  to  the  two  common  carotid  arteries.  When  it  arises  from  a  trunk  com- 
mon to  it  and  the  left  common  carotid  artery,  it  may  cross  in  front  of  the  trachea 
above  the  sternum.  Owing  to  the  variability  in  the  level  at  which  the  innominate 
artery  bifurcates,  the  right  common  carotid  artery  may  arise  higher  or  lower  than 
the  upper  margin  of  the  right  sterno-clavicular  joint ;  its  origin  is  more  frequently 
below  that  level  than  above  it. 

The  left  common  carotid  artery  varies  chiefly  in  its  origin  from  the  arch  of  the 
aorta.  Its  place  of  origin  may  extend  into  that  of  the  innominate  artery.  When 
the  right  common  carotid  artery  arises  from  the. arch  of  the  aorta,  the  two  carotid 
arteries  may  arise  from  a  common  trunk.  The  left  common  carotid  artery  occa- 
sionally arises  from  a  left  innominate  artery. 

Either  of  the  common  carotid  arteries  may  bifurcate  higher  or  lower  than 
the  upper  border  of  the  thyroid  cartilage.  The  artery  may  bifurcate  above  the 
level  of  the  hyoid  bone,  giving  off  some  of  the  branches  which  should  arise 
from  the  external  carotid  artery.  It  may  not  bifurcate,  the  external  carotid  or 
internal  carotid  artery  being  absent.  The  point  of  bifurcation  may  be  as  low  as 
the  root  of  the  neck.  The  common  carotid  artery  may  be  absent,  the  external 
carotid  and  internal  carotid  arteries  arising  from  the  innominate  artery  or  the  arch 
of  the  aorta. 

The  common  carotid  artery  may  give  origin  to  the  thyroidea  ima,  vertebral, 
inferior  thyroid,  or  some  of  the  branches  of  the  external  carotid  arterj'.  The 
pneumogastric  nerve  may  lie  in  front  of  the  common  carotid  artery. 

The  external  carotid  artery  is  ligatured  after  injury  to  this  vessel  or  its 
branches,  to  check  malignant  growths,  in  cirsoid  aneurysm  of  its  branches,  before 
removal  of  the  parotid  gland,  and  in  various  other  conditions.  The  artery  is 
usually  tied  between  the  i)oints  of  origin  of  the  lingual  and  suj)erior  thyroid 
arteries  and  in  the  superior  carotid  triangle,  as  it  is  more  superficial  here,  and  the 
distance  from  the  bifurcation  of  the  common  carotid  artery  is  sufficient  to  favor 
the  formation  of  a  clot.  Its  course  is  re])resente(l  by  that  portion  of  the  line 
of  the  common  carotid  artery  which  is  above  the  level  of  the  upper  border  of 
the  thyroid  cartihige.  In  the  superior  carotid  triangle  below  the  posterior  belly 
of  the  digastric  muscle  the  external   carotid  artery  is  covered   by  skin,   super- 
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iieial  fascin,  platysnia  myoides  nniscie,  superflcial  layer  of  tlie  deep  fascia, 
luilcriw  bonier  of  the  stenio-raastoid  muscle,  and  the  eheatli  of  tlie  vessels ;  it  is 
(ramsl  by  the  hypo-glossal  nen'e  and  lingual  and  facial  veins.  Higher  in  its 
(■miRK  it  is  crossed  by  the  stylo-hyoid  and  posterior  belly  of  the  digastric  muscle, 
ami  enters  the  jMirotid  gland.  To  its  inner  side  are  the  byoid  Iwne,  the  pharj-nx, 
ihc  superior  Ian.'ngeal  and  gUisso-pharyngcal  nerves,  part  of  the  pai-otid  gland,  and 
the  mnms  of  the  lower  jaw.  To  its  outer  side,  at  its  origin,  is  the  internal  carotid 
atlcn'.  Btdbind  it  are  the  internal  carotid  arterj',  firom  which  it  is  separatt^d  above 
tty  the  stylo-glossus  and  stylo-pharyngeus  muscles,  the  glosso-pharyngeal  nei-ve,  the 
lilmrjugeai  bniiich  of  the  pneumogastric  ner\'e,  the  stylo-liyoid  ligament,  and  jmrt 
nf  the  parotid  gland.     The  suiKtrior  larj'ngeal  nerve  is  also  behind  the  arterj'. 

Tile  [lOBitiun  of  the  patient  should  be  the  same  as  in  ligature  of  the  common 
cannid  artery,  the  shoulders  being  elevated,  the  neck  extende<^l,  and  the  face 
mniLil  slightly  to  the  opposite  side.  The  incision  should  extend  from  the  angle 
of  ihe  lower  jaw  downward  along  the  anterior  bonier  of  the  sterno-mastoid 
muicli!  for  about  two  and  one-half  inches,  so  that  the  greater  cornu  of  the 
liyoid  Ixiiiu  will  be  just  above  the  center  of  the  incision.  The  skin,  superficial 
ituKif^,  platysma  myoides  muscle,  some  cutaneous  vessels  and  nerves,  and  the 
siperGcial  layer  of  the  deep  fascia  are  divided.  The  sterno-mastoid  muscle  is 
ilrawn  outward,  and  the  greater  comu  of  the  hyoiJ  bone,  the  hypo-glossal  nerve, 
ami  lingual  and  facial  veins  located.  The  sheath  is  opened,  and  the  needle  is 
lisewl  from  without  inward.  The  needle  should  be  kept  close  to  the  art«rj',  tlras 
avniding  the  superior  laryngeal  ner\'e,  which  passes  beneath  the  artery. 

Collateral  Circulation. — The  collateral  circulation,  after  ligature  of  the 
«il«raal  carotid  artery,  is  established  by  the  aua.«rtomose3  between  the  branches  of 
till*  artery  and  the  corresponding  branches  of  the  opposite  external  carotid  artery. 

Irregularities. — ^Tbe  external  carotid  arterj-  may  be  absent,  the  branches 
<*'  thiit  arter.'  arising  from  the  common  carotid  artery,  which  continues  upward 
n^theiiit^'niHl  carotid  arteiy.  It  maybe  a  short  trunk  or  arise  at  a  higher  or 
'■*>rer  Wcl  than  normally.  Two  or  more  of  its  branches — as  the  superior  thyroid, 
iiiigual  ajid  facial  arteries — may  arise  from  it  by  a  common  trunk.  Some  of  its 
ln«?r  branches  may  arise  from  the  common  carotid  artery.  Occasionally  it  gives 
origin  to  additional  branches — viz.,  the  superior  laryngeal  and  middle  stemo- 
""Ktoid  branches  of  the  superior  thyroid  artery,  the  ascending  palatine  and 
t^'nsillrir  branches  of  the  facial  arteiy,  the  suiwrior  sterno-mastoid  brancli  of  the 
wajijirtl  arl<'rv.  and  tlie  Iransverse  facial  branch  of  the  sujierficial  temporal  artery. 

The  superior  thyroid  artery  is  tied  preparatory  to  removal  of  one-half  of  the 
Uiymid  l>ody,  and  may  be  ligatured  to  arrest  the  growth  of  a  goiter.  It  arises  from 
*"i!  txttmal  carotid  artery  just  below  the  greater  comu  of  the  hyoid  bone,  and  i-uns 
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forward  and  then  downward  and  forward  along  the  inner  side  of  the  carotid  sheath* 
Its  upper  portion  is  superficial,  its  lower  portion  being  more  deeply  situated 
between  the  larynx  and  the  carotid  sheath.  The  superior  laryngeal  nerve  lies 
beneath  the  upper  portion  of  the  artery,  and  its  external  laryngeal  branch  runs 
parallel  with  the  lower  part  of  the  vessel.  The  artery  may  be  tied  near  its  origin 
and  above  its  hyoid  branch,  but  is  preferably  ligatured  between  the  origins  of  the 
superior  laryngeal  and  middle  stemo-mastoid  branches. 

The  patient  is  placed  in  the  same  position  as  for  ligature  of  the  external 
carotid  artery,  and  an  incision  two  inches  long  should  be  made  along  the  anterior 
border  of  the  stemo-mastoid  muscle.  The  center  of  the  incision  should  be  on  a 
level  with  the  upper  border  of  the  thyroid  cartilage.  Skin,  superficial  fascia,  pla- 
tysma  myoides  muscle,  and  superficial  layer  of  the  deep  fascia  are  divided.  The 
sterno-mastoid  muscle  is  drawn  outward,  and  the  superior  thyroid  artery  seen  run- 
ning downward  along  the  inner  side  of  the  carotid  sheath.  The  artery  should  be 
traced  from  its  origin  and  tied  above  the  origin  of  the  middle  stemo-mastoid  artery, 
avoiding  the  superior  thyroid  vein.  The  vein  which  connects  the  facial  or  sub- 
mental vein  with  the  anterior  jugular  vein  and  runs  beneath  the  platysma  myoides 
muscle  parallel  with  the  anterior  margin  of  the  stemo-mastoid  muscle  should  also 
be  avoided.  The  needle  is  preferably  passed  away  from  the  superior  thyroid 
vein,  which  usually  runs  on  the  lower  side  of  the  artery  and  may  form  a  plexus. 

Irregularities  of  the  superior  thyroid  artery  and  of  the  other  branches  of 
the  external  carotid  artery  are  not  of  much  surgical  importance.  The  superior 
thyroid  artery  may  be  double,  or  it  may  be  unusually  small,  the  other  thyroid 
arteries  being  larger  than  normal.  It  may  arise  from  the  common  carotid  artery 
or  a  trunk  common  to  it  and  the  lingual  artery,  or  a  trunk  common  to  the  supe- 
rior thyroid,  lingual,  and  facial  arteries.  The  hyoid,  superior  larj^ngeal,  and 
middle  sterno-mastoid  branches  may  arise  from  the  external  carotid  arterj'.  The 
superior  laryngeal  artery  may  be  unusually  large,  occasionally  passing  through  a 
foramen  in  the  thyroid  cartilage,  or  it  may  pass  along  the  thyroid  cartilage  and 
turn  inward  under  tlie  lower  margin  of  that  cartilage.  The  crieo-thyroid  artery 
may  be  unusually  large,  and  may  send  a  branch  downward  over  the  crico-thyroid 
membrane  to  the  isthmus  of  the  thyroid  body.  Such  an  abnormal  branch  would 
be  divided  in  larjmgotomy  and  perha{)s  in  high  tracheotomy.  For  this  reason  it 
is  advisable  to  thorouglily  ex{)ose  the  crico-thyroid  membrane  before  incising  it, 
as  tlie  entrance  of  blood  into  the  larynx  mip^lit  cause  broncho-pneumonia. 

The  lingual  artery  is  most  frequently  ligatured  prej)aratorj'^  to  removal  of  the 
tongue.  It  is  also  tied  to  control  hemorrhage  from  it  or  its  branches  in  injuries 
and  advanced  carcinoma  of  the  tongue,  to  cluK'k  the  growth  of  advanced  carci- 
noma of  the  tongue,  and  in  niacroglossia.      It  arises  from  the  external  carotid 
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srU'iy,  opposite  the  greater  comu  of  the  hyoid  bone,  and  its  course,  as  elsewhere 
ilrtcribeJ,  is  divided  into  three  portions  : 

The  Jir^  porlian  extends  from  the  origin  of  the  artery  to  the  outer  border  of 
ihe  byo-giossiis  muscle.  It  ascends  to  reach  the  upper  border  of  the  greater  comu 
of  llie  hyoid  boue,  and  then  runs  just  above  and  parallel  with  that  cornu.  This  is 
iheraoet  superficial  jwrtion  of  the  artery.  It  is  covered  by  skin,  superficial  fascia, 
plalysma  myoides  muscle,  and  superficial  layer  of  the  deep  fascia,  aud  is  crossed  by 
iliii  hypo-glossal  nerve,  lingual  vein,  aud  digastric  and  stylo-hyoid  muscles.  This 
[wrtion  of  the  vessel  resta  upon  the  middle  constrictor  muscle  of  the  pharynx  and 
ihe  superior  laryngeal  ner\'e, 

The  tecond  portion  runs  along  the  upper  border  of  the  hyoid  bone  beneath  the 
iiyo^loesus  muscle,  lingual  vein,  hypo-glossal  nerve,  digastric  aud  stylo-hyoid 
miuries,  submaxillary  gland,  superficial  layer  of  the  deep  fascia,  platysma  myoides 
raiisfle,  and  superficial  fascia  and  skin. 

It  rests  here  upon  the  middle  constrictor  muscles  of  the  phar\-nx  aud  the 
genio-hyo-glossus  muscle.  This  portion  is  the  point  of  election  in  ligation  of  the 
srtcn-. 

Tbe  third  portion  ascends  between  the  hyo-glossus  and  genio-hyo-glossus 
musdes,  pierces  the  latter  muscle,  and  runs  between  it  and  the  lingualis  muscle  in 
tbe  under  surface  of  the  tongue  as  far  as  the  tip  of  that  organ. 

To  ligature  the  lingual  artery  in  its  second  portion,  or  point  of  election,  the 
pstimt  should  be  placed  in  the  same  jMsition  as  for  ligature  of  the  common  and 
Mleniul  carotid  arteries,  and  the  lower  jaw  drawn  upward.  The  incision  extends 
fran  the  anterior  border  of  the  sterno-mastoid  muscle  forward  along  the  upi>er 
Ww  of  the  greater  cornu  of  the  hyoid  bone.  The  skin,  superficial  fascia, 
(liatysma  myoides  muscle,  branches  of  the  facial  and  anterior  jugular  veins,  and 
Uie  superficial  layer  of  the  deep  fascia  are  divide<l.  The  submaxillary  gland 
is  displaced  and  held  well  upward  on  the  lower  jaw,  and  the  process  of  deep 
fiw-ia  beneath  the  gland  divided.  The  tendon  and  bellies  of  the  digastric  muscle, 
Ihc  stylo-hyoid  muscle,  the  hypo-glossal  nerve,  the  lingual  vein  (which  is  just 
'■'^wit  the  nerve),  the  mylo-hyoid  and  the  hyo-glossus  muscle,  will  be  exposed. 
Till' stylo-hyoid  muscle  and  the  tendon  of  the  digastric  muscle  are  drawn  down- 
I'Mil,  the  lingual  vein  and  Iiypo-glossal  nerve  upward,  and  an  incision  one-half 
"fan  inch  long  should  be  carefully  made  through  the  hyo-glossus  muscle  just 
»We  the  hyoid  bone.  If  the  incision  through  the  hyo-glossus  muscle  is  accurately 
•"sJe,  the  arterj-  will  project  into  the  wound.  The  aneuri-sm  needle  is  passed 
*™ind  the  artery,  and  may  include  the  vense  comites.  The  submaxillary  gland 
siioiild  not  be  injured,  as  this  accident  would  probably  give  rise  to  a  salivary 
aslQla,    To  avoid  the  danger  of  opening  the  pharynx  when  incising  the  hyo- 
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glossus  muscle  care  is  required.  Instead  of  dividing  the  hyo-glossus  muscle,  the 
artery  may  be  ligatured  immediately  before  it  passes  under  the  outer  border  of  that 
muscle. 

The  first  portion  of  the  lingual  artery  is  reached  through  an  incision  one  inch 
long,  carried  from  the  sterno-mastoid  muscle,  forward  along  the  upper  border 
of  the  greater  cornu  of  the  hyoid  bone.  The  position  of  the  patient  should  be  the 
same  as  that  for  the  foregoing  operation.  Skin,  superficial  fascia,  platysma  myoides 
muscle,  and  superficial  layer  of  the  deep  fascia  arie  divided.  .  The  submaxillary 
gland  is  displaced  upward,  and  the  process  of  deep  fascia  beneath  the  gland  divided. 
The  lingual  vein  and  hypo-glossal  nerve  are  exposed  and  drawn  upward,  and  the 
artery  secured  as  it  passes  under  the  posterior  margin  of  the  hyo-glossus  muscle. 
This  operation  is  more  difficult  than  ligature  of  the  second  portion  of  the  vessel ; 
this  is  due  to  the  fact  that  the  lingual  vein,  hypo-glossal  nerve,  stylo-hyoid 
muscle,  and  posterior  belly  of  the  digastric  muscle  lie  in  front  of  the  artery.  This 
portion  of  the  artery  may  be  secured  at  its  origin  through  an  incision  two  inches 
long,  made  along  the  anterior  border  of  the  sterno-mastoid  muscle.  The  center  of 
the  incision  should  be  opposite  the  greater  cornu  of  the  hyoid  bone.  The  location 
of  the  external  carotid  artery  is  ascertained,  as  described  under  ligature  of  that 
vessel,  and  the  origin  of  the  lingual  artery  located  opposite  the  greater  cornu  of  the 
hyoid  bone.     The  hypo-glossal  nerve  and  lingual  and  facial  veins  must  be  avoided. 

Irregularities. — ^The  most  common  irregularities  of  the  lingual  artery  are 
the  following :  It  may  arise  from  a  trunk  common  to  it  and  the  facial  artery,  or 
from  a  tnink  common  to  the  superior  thyroid,  lingual,  and  facial  arteries.  It  may 
pierce  the  hyo-glossus  muscle.  Occasionally  it  is  given  off  as  a  branch  of  the 
facial  or  internal  maxillary  artery.  Its  sublingual  branch  may  arise  from  the 
facial  arter}^  and  the  hyoid  branch  may  be  absent. 

The  facial  artery  may  be  secured  at  its  origin  or  as  it  passes  over  the  lower 
border  of  the  lower  jaw  at  the  anterior  inferior  angle  of  the  masseter  muscle.  To 
ligature  the  facial  artery  at  its  origin,  which  is  just  above  that  of  the  lingual  artery, 
an  incision  should  be  made  similar  to  that  for  ligation  of  the  external  carotid  artery, 
except  that  the  center  of  the  incision  should  be  just  above  the  greater  cornu  of  the 
hyoid  bone.  The  facial  and  lingual  veins,  anterior  division  of  the  temporo- 
maxillary  vein,  and  hyix)-glos«!al  nerve  should  be  avoided.  To  tie  the  art^rj''  as 
it  turns  over  the  lower  border  of  the  lower  jaw,  an  incision  one  inch  long  should 
l)e  made  below  and  i)arallel  with  this  border  of  the  jaw,  so  that  the  resulting  sear 
will  not  be  prominent.  The  skin,  sui)orficial  fascia,  platysma  myoides  muscle, 
and  superficial  layer  of  thg  deep  fascia  are  divided.  As  the  facial  vein  is  behind 
the  artery,  the  needle  should  he  j^assed  from  behind  forward. 

Ihkkgilarity. — The  irregularity  of  the  facial  artery  which  is  of  importance 
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is  ibe  following:  It  may  terminate  as  the  submental  artery,  its  area  of  distri- 
butioii  in  the  face  being  supplied  by  the  nasal  brunch  of  the  oplitjialmic,  the 
Iransveree  facial,  or  the  internal  maxillary  arterj', 

Tbe  occipital  artery  is  ligatured  for  cirsoid  aneurysm.  It  may  be  tied  at  its 
oriiiin,  or  as  it  pas-ses  through  the  occipital  region.  To  tie  it  at  its  origin  the 
shiHikiers  should  be  elevated,  the  neck  well  extended,  and  an  incision  made  along 
the  upper  part  of  the  anterior  border  of  the  stemo-maetoid  muscle.  The  origin  of 
the  artery  will  he  found  by  tracing  backward  over  the  external  carotid  arterj-  the 
hyiio-glossnl  nerve,  which  winds  from  behind  forward  over  that  portion  of  the 
VMsel.  In  the  occipital  region  the  artery  may  be  secured  through  an  incision 
carriwl  obliquely  hackwani  and  slightly  upward  from  tlie  tip  of  the  mastoid 
process.  The  structures  divided  in  the  occipital  region  are  the  skin,  superficial 
(ftseia,  superficial  ner\-es  and  vessels,  superficial  layer  of  the  deep  fascia,  a  portion 
i)f  the  stemo-mastoid  muscle,  posterior  process  of  the  deep  fascia  (prevertebral 
fiwda),  and  the  splenius  capitis  muscle.  The  artery  may  be  readily  found  in  this 
n^D,  at  a  point  midway  between  the  mastoid  process  and  the  external  occipital 
protuberance. 

Irkegularities. — ^The  irregularities  of  the  occipital  artery  which  are  of  im- 
porlanw  are  the  following :  It  may  arise  from  the  internal  carotid  artery  or  the 
imnding  corvical  branch  of  the  inferior  thyroid  artery  ;  it  may  cross  over,  instead 
of  under,  the  upper  portion  of  tbe  stemo-mastoid  muscle  ;  it  may  give  origin  to 
Ibeiioslerior  auricular  or  ascending  pharyngeal  artery, 

iRREfirt.ARiTiES  of  the  ascending  pharyngeal,  posterior  auricular,  superficial 
It'Dipiral,  and  internal  maxillary  arteries  are  not  of  much  surgical  importance. 

Th«  superficial  temporal  artery,  like  the  occipital,  is  ligatured  in  injuries  and 
CUSMd  aneurysm.  The  ai'tery  usually  bifurcates  into  the  anterior  and  posterior 
temponil  one  and  one-half  to  two  inches  above  the  zygoma,  but  it  frequently 
divides  at  a  lower  level.  The  artery  may  be  felt  pulsating  just  in  front  of  the 
piiiiaofthe  ear,  where  it  crosses  the  posterior  root  of  the  zygoma;  this  is  the 
[wititat  which  it  should  be  tied.  The  incision  should  be  vertical,  about  one  inch 
in  laigth,  and  be  made  over  the  vessel  in  front  of  the  pinna.  The  structures 
divided  are  (he  skin,  superficial  fascia,  and  deep  fascia.  The  superficial  temporal 
*^lii  lies  behind  the  artery  and  overlaps  it,  and  the  auricnlo-temporal  ner\'e 
^ergfs  from  beneath  the  artery  and  vein,  and  then  runs  behind  the  vein.  The 
t^niptiral  branches  of  the  facial  nerve  cross  the  artery  and  vein  in  the  parotid 
kWI,    The  needle  should  be  passed  from  behind  forward. 

The  internal  carotid  artery  is  rarely  ligatured,  but  may  bo  tied  after  injury 
™  'ht!  vessel  and  for  traumatic  aneurysm.  The  line  for  this  vessel  is  the  same  as 
«Bt  for  the  common  carotid  artery.     Its  only  accessible  and  superficial  i>ortion 
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is  at  its  origin,  and  is  about  one  inch  in  length.  The  internal  carotid  artery  begins 
at  the  bifurcation  of  the  common  carotid  artery,  which  is  opposite  the  upper  bor- 
der of  the  thyroid  cartilage.  At  first  it  lies  external  to  and  on  the  same  plane  as 
the  external  carotid  artery,  but  it  gradually  passes  beneath  the  latter  vessel.  In 
front  of  it  in  this  location  are  the  skin,  superficial  fascia,  platysma  myoides  mus- 
cle, superficial  layer  of  the  deep  fascia,  anterior  border  of  the  stemo-mastoid 
muscle,  and  the  wall  of  the  carotid  sheath ;  behind  it  are  the  pneumogastric  nerve, 
prevertebral  fascia,  superior  sympathetic  ganglion,  and  rectus  capitis  anticus  major 
muscle ;  to  tlie  outer  side  are  the  pneumogastric  nerv^e  and  internal  jugular  vein ; 
and  to  the  inner  side  are  the  external  carotid  arterj^  ascending  phar}^ngeal  artery, 
and  pharynx.  The  patient  should  be  placed  in  the  same  position  as  for  liga- 
ture of  the  common  carotid  artery.  An  incision  three  inches  long  is  made 
over  the  anterior  border  of  the  sterno-mastoid  muscle,  the  center  of  the  incision 
being  slightly  above  the  level  of  the  upper  border  of  the  thyroid  cartilage.  Skin, 
superficial  fascia,  platysma  myoides  muscle,  and  superficial  layer  of  the  deep 
fascia  are  divided.  The  sterno-mastoid  muscle  is  drawn  outward,  the  posterior 
belly  of  the  digastric  muscle  upward,  the  external  carotid  artery  inward,  and 
the  internal  Ciirotid  artery  outward.  The  anterior  wall  of  the  sheath  of  the  artery 
should  be  carefully  opened,  and  the  needle  passed  from  without  inward,  away 
from  the  internal  jugular  vein  and  pneumogastric  nerve.  In  many  cases  the  facial 
and  lingual  veins  cross  the  internal  carotid  artery  to  empty  into  the  internal 
jugular  vein. 

Collateral  Circulation. — The  collateral  circulation  is  established  by  the 
anastomosis  of  the  vertel)ral  arteries  and  opposite  internal  carotid  with  the  liga- 
tured artery  through  the  circle  of  Willis. 

iRRioorLAiiiTiEs. — The  irregularities  of  the  internal  carotid  artery  which  are 
of  importance  are  the  following :  It  may  arise  from  the  arch  of  the  aorta  or  the 
innominate  artery  ;  it.s  cervical  portion  may  be  tortuous ;  it  may  give  origin  to  the 
occipital  artery. 
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The  supra-orbital  nerve  is  expcxsed  at  the  supraorbital  notch  or  foramen, 
which  islocaled  at  the  junction  of  the  niiildle  one-third  with  the  inner  one-third 
of  the  supra-orbital  margin.  The  eyelid  is  drawn  downward  and  the  eyebrow 
held  steady  while  a  transverse  incision  is  niadi'  along  the  supra-orbital  margin. 
The  inrision  is  om»-half  to  three-fourths  of  an  in<-li  in  length  and  divides  skin, 
superficial    faseia,    and    orbicularis    i)alpel)raruni    muscle.      The    nerve   is    now 
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eipoa.i.i,  the  supra-orbital  vessels  being  on  its  outer  side.  The  pulirebral  fascia 
is  divided,  Uif  orbital  I'at  depressed,  and  the  nerve  traced  into  the  orbit  as  far  as 
possible,  so  that  the  frontal  ner\-e  may  be  reached  and  divided  juat  before  it  bifur- 
culta  into  the  supra-orbital  and  supra-trochlear  nerves.  About  an  inch  of  the 
supra-orliital  norve  is  resected.  The  sujira-orbit-al  vessels  may  be  injured.  The 
s]liraK)rbital  artery  may  l>e  ligated  through  the  same  incision. 

The  infra-orbital  nerve  may  be  resected  through  an  incision  three-fourths  of 
nil  iufli  long,  made  about  one-fourth  to  three-eiglitlis  of  an  inch  below,  and  parallel 
with,  the  infraorbital  margin,  so  that  its  center  will  lie  over  the  infra-orbital 
foramen,  which  is  situated  in  a  line  drawn  from  the  supra-orbital  notch  to  the 
second  bicuspid  tooth  of  tiie  upper  jaw,  and  between  one-fourlh  and  three-eighths 
of  uu  inch  below  the  infra-orbital  margin.  The  skin,  superficial  fascia,  orbicularis 
palpebrarum  muscle,  and  levator  labii  superioris  muscle  are  divideti,  the  nerve  is 
drawn  out  of  Ihc  foramen,  and  as  much  as  possible  resected. 

The  superior  maxillary  nerve  is  resectod  in  the  spheno-maxillaiy  fossa  by 
viiy  of  the  anlniin  nf  Higlnnore,  or  through  an  incision  at  the  side  of  the  face. 
Tlift*cii]KTatif.)n3  are  described  in  volume  i,  page  563. 

The  Gasserian  ganglion  is  removed  through  an  osteo-plastic  resection  of  the 
lem[ioral  region,  or  by  way  of  the  pterygo-maxillary  region.  (See  Vol.  i,  page  595.) 
The  inferior  maxillary  nerve  is  exposetl  at  its  exit  from  the  foramen  ovule. 
The  reflected  flap  is  squaR',  its  attached  margin  being  below.  Two  vertical 
incisioiis  are  maile,  parallel  with  the  margins  of  the  ramus  of  the  lower  jaw,  and 
fitenil  from  the  level  of  the  up]>er  margin  of  the  zygoma  to  half  way  down  the 
minus;  the  upper  extremities  of  the  incisions  are  connected  by  a  transverse  incision. 
The  skin  anil  superficial  fascia  are  ilivided,  the  zygoma  is  sawed  at  eacli  end,  the 
temporal  fascia  and  the  masseteric  fascia  are  divideil,  the  zygoma  and  the  mas- 
*I*r  muscle  are  displaced  downward,  and  the  masseteric  vessels  and  nerve  are 
sfi'erwl.  Care  is  required  to  avoid  injuring  Stcnson's  duct  and  some  of  the  large 
"rauchisof  the  facial  nerve  which  are  at  the  attached  margin  of  the  flap.  The 
fOfonoid  process  of  tlie  lower  jaw  is  divided  and  reflected  upward  with  the 
l<:ni]K)ni]  muscle  ;  and  tlie  upper  head  of  the  external  pterygoid  muscle  is  sepa- 
■ald  from  the  pterygoid  ridge  of  the  sphenoid  l)one  and  displaced  downward. 
The  nerve  can  then  be  exposed  at  the  foramen  ovale  and  divided  with  scissors. 
^csmnlt  meningeal  artery  is  necessarily  divided  wilb  the  nerve.  The  foramen 
"^'ile  is  sitmited  about  one-fourth  of  an  inch  in  front  of  the  spine  of  the  sphenoid 
"°fie,  just  behind  the  base  of  the  extenial  pterygoid  plate,  and  in  a  transverse  line 
pfwing  through  tVie  eminentia  artieularis  of  the  temporal  bone.  This  operation 
tshanlly  justifiable  on  account  of  the  number  of  important  tissues  injured,  the 
■lilting  paralysis  of  the  muscles  of  mastication  and  of  the  mylo-hyoid  muscle 
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and  anterior  belly  of  the  digastric  muscle,  the  partial  loss  of  power  in  moving  the 
lower  jaw,  and  the  dangers  of  infection  and  suppuration  in  so  inaccessible  a 
region  as  the  pterygo-maxillary  space. 

The  inferior  dental  nerve  may  be  resected  at  the  mental  foramen,  in  the 
inferior  dental  canal,  or  before  it  enters  that  canal.  It  is  preferably  resected 
before  it  enters  the  inferior  dental  canal,  in  order  that  all  the  dental  and  gingival 
fibers  of  the  nerve  can  be  included.  This  portion  of  the  nerve  can  be  reached  by 
an  incision  through  the  cheek  or  through  the  mucous  membrane  of  the  mouth. 
The  external  incision  is  preferable  because  asepsis  is  an  impossibility  in  wounds  of 
the  mouth,  the  external  method  is  more  easily  performed,  and  the  incision  can  be 
so  located  that  the  scar  will  not  be  prominent.  The  incision  in  the  external 
method  is  angular  and  made  along  the  posterior  border  of  the  ramus  to  the  angle 
of  the  lower  jaw,  and  thence  forward  along  the  lower  border  of  the  lower  jaw,  each 
limb  of  the  incision  being  about  one  inch  in  length.  Only  the  skin  and  super- 
ficial fascia  are  divided  in  the  first  stage  of  the  operation.  Next  divide  the  mas- 
seteric fascia  and  the  platysma  myoides  muscle,  exercising  care  to  avoid  injuring 
the  buccal  and  supra-maxillary  branches  of  the  facial  nerve  and  the  parotid  gland. 
The  lower  limb  of  the  incision  should  not  extend  far  enough  forward  to  divide  the 
facial  arterj''  or  vein.  The  lower  portion  of  the  masseter  muscle  is  separated  from 
the  ramus  of  the  lower  jaw  with  the  periosteal  elevator  and  the  knife,  and  displaced 
upward.  A  small  trephine  is  applied  to  the  ramus  midway  between  its  anterior 
and  posterior  borders,  and  just  above  the  level  of  the  alveolar  margin  of  the  lower 
jaw.  The  trephine  first  divides  the  upper  and  thinner  portion  of  the  circle  of 
bone  ;  the  remainder  of  the  incision  tlirougli  the  bone  must  be  completed  with  the 
chisel  and  elevator,  so  that  the  inferior  dental  vessels  will  not  be  injured.  The 
inferior  dental  vessels  and  nerve  are  detected  lying  upon  the  internal  lateral 
ligament  of  the  lower  jaw.  The  nerve  is  separated  from  the  vessels,  drawn  out 
with  a  blunt  hook,  and  as  much  of  it  as  possible  resected. 

In  neurectomy  of  the  inferior  dental  nerve  through  the  mouth,  the  upper  teeth 
are  widely  separated  from  the  lower  with  a  gag,  and  a  vertical  incision  about  an 
inch  long  is  made  through  the  mucous  membrane  along  the  inner  margin  of  the 
anterior  border  of  the  ramus  of  the  lower  jaw.  The  anterior  margin  of  the  ramus 
is  exposed,  and  the  mucous  membrane  is  separated  from  the  ramus  with  a  small 
periosteal  elevator.  The  lingual  nerve  is  seen,  the  separation  is  extended  a  short 
distance  further  backward,  and  the  spine  of  bone  (spine  of  Spix)  just  below  the 
inferior  dental  foramen  is  located  with  the  finger.  This  si)ine  gives  attachment  to 
the  internal  lateral  ligament  of  the  lower  jaw  ;  this  ligament  hides  from  view  the 
inferior  dental  vessels  and  nerve  which  lie  between  it  and  the  ramus  of  the  lower 
jaw.     The  internal  lateral  ligament  is  cautiously  divided  with  long,  slender  scis- 
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SOTS,  ami  the  inferior  denial  vessels  and  nerve  are  exposed  at  their  entrance  into 
Ihfl  inferior  dt;nlul  canal.  The  nerve  and  vessels  are  gently  drawn  forward  witli  a 
small  blunt  hook  and  traced  upward  for  about  a  half  inch  above  their  point  of 
entmiico  into  the  inferior  dental  canal.  Here  the  nerve  and  vessels  are  not  in  so 
due*  oonlact  and  can  be  separated.  The  nerve  is  isolated  from  the  vessels,  and 
about  one-fourth  or  one-half  of  an  inch  removed,  the  upper  end  of  the  segment 
btiiig  ilividcd  tirst  because  of  the  fact  that  the  upper  part  of  the  nerve  retracts 
ftlter  being  divided.  If  the  nerve  and  vessels  are  traced  too  high,  the  internal 
iimxillury  iirti^-ry  is  endangered.  The  wound  in  the  mucous  membmiie  is  not  closed. 
Tlie  lingnal  (gustatory)  nerve  is  divided  or  a  jiortion  of  it  excised  for  pain- 
ful couditions  of  the  tongue,  as  advanced  cancer  of  that  ot^an.  The  nerve  may 
be  expose*!  by  merely  cutting  through  the  mucous  membrane  of  the  floor  of  the 
luuulh  near  the  side  of  the  tongue,  and  opposite  the  second  molar  tooth.  The 
nerve  may  also  be  esposefl  by  dividing  tlie  mucous  membrane  about  one-half  of  an 
md  below  and  behin<I  the  last  molar  tooth,  where  the  nerve  can  readily  be  felt. 

TliL'  auriculo-temporal  nerre  is  exposed  where  it  first  lies  in  relation  with  the 
suiwrlicial  temjioral  vessels  over  the  posterior  root  of  the  zygoma  and  in  front  of 
tbepiiuia  of  the  ear.  The  incision  is  the  same  as  that  made  for  ligation  of  the 
8U]H.'rficial  temporal  artery.  The  nerve  is  found  just  lo  the  outer  side  of  the  super- 
ficial temporal  vessels. 

Tile  facial  nerve  is  stretched  for  twitching  of  the  muscles  of  expression,  asso- 
ciat(il  with  more  or  less  pain  (tic  coiivul^if).  The  nor\'e  is  secured  near  the  stylo- 
rnaaloid  foramen,  as  it  lies  superficial  to  the  styloid  process  and  above  the 
posterior  belly  of  the  digastric  muscle. 

In  tliia  location  the  tnink  of  the  nerve  is  found  before  it  gives  off  the  stylo- 
bjoid  and  digastric  branches,  and  before  it  bifurcates  into  its  two  divisions.  The 
puslerior  auricular  nerve  arises  from  it  close  to  the  stylo-mastoid  foramen.  The 
iiKiaion  begins  behind  the  pinna  of  the  ear.  op]>osite  the  external  auditory  meatus, 
lod  ii!  carTie<l  behind  the  lobule  of  the  ear  downward  and  for^^■ard  to  the  angle  of 
liie  lower  jaw.  A  transverse  incision  may  also  be  made  behind  the  lobule.  The 
skin,  suiierlicial  fascia,  superficial  layer  of  the  deep  ftiscia,  and  branches  of  the 
iiuriiiularis  magnus  nerve  are  divided.  The  flaps  which  have  been  made  are  now 
Jiwclwl  from  the  parotid  gland,  sterno-mastoid  muscle,  and  mastoid  process,  the 
p<«at«rinr  auricular  uerve,  vein,  and  arlfiry  being  avoided.  The  parotid  gland  is 
^ruteil  from  the  mastoi<l  process,  and  the  trunk  of  the  nerve  is  found  above  the 
P^riur  belly  of  the  digastric  muscle,  lying  upon  the  styloid  process.  The  nerve 
«9lri>ldied  by  lifting  it  with  a  blunt  hook. 

TliL'  spinal  accessory  nerve  is  stretched  or  divided  for  spasmodic  wryneck. 
Oiviitinn  or  excision  of  a  i>ortion  of  the  nerve  oflers  better  results.     The  nerve  is 
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secured  at  the  anterior  or  at  the  posterior  border  of  the  sterno-mastoid  muscle. 
When  it  is  exposed  behind  the  sterno-mastoid  muscle,  it  should  be  traced 
upward  and  divided  above  its  sterno-mastoid  branches.  In  its  course  downward 
from  the  jugular  foramen  the  nerve  runs  beneath  the  internal  jugular  vein, 
the  occipital  artery  and  posterior  belly  of  the  digastric  muscle,  and  enters  the  under 
surface  of  the  sterno-mastoid  muscle  about  midway  between  its  two  borders  and 
about  two  inches  from  the  tip  of  the  mastoid  process.  It  emerges  from  the  muscle 
at  about  the  middle  of  its  posterior  border.  Between  the  posterior  belly  of 
the  digastric  muscle  and  the  point  where  it  enters  the  sterno-mastoid  muscle 
it  is  accompanied  by  the  superior  sterno-mastoid  artery. 

Before  exposing  the  nerve  at  the  anterior  border  of  the  sterno-mastoid 
muscle  the  patient  is  placed  on  his  back,  with  the  shoulders  raised  and  the  neck 
extended.  The  incision  begins  at  the  anterior  border  of  the  mastoid  process,  and 
is  carried  downward  for  two  and  one-half  or  three  inches  along  the  anterior  margin 
of  the  sterno-mastoid  muscle.  The  skin,  superficial  fascia,  platysma  myoides 
muscle,  a  branch  of  the  auricularis  magnus  nerve,  and  the  deep  fascia  are  divided, 
the  external  jugular  vein  being  avoided.  The  sterno-mastoid  muscle  is  drawn 
outward,  and  the  nerve,  with  its  accompanying  sterno-mastoid  artery,  can  be  felt 
just  below  the  prominent  transverse  process  of  the  atlas,  lying  upon  the  levator 
anguli  scapulae  muscle. 

Before  exposing  the  spinal  accessory  nerve  at  the  posterior  border  of  the 
sterno-mastoid  muscle  the  shoulders  are  elevated,  the  face  is  turned  to  the  opposite 
side,  and  the  neck  is  flexed  laterally  toward  the  opposite  shoulder.  The  incision 
is  made  along  the  posterior  border  of  the  sterno-mastoid  muscle,  is  two  inches  in 
length,  and  its  center  is  at  the  middle  of  that  border  of  the  muscle.  The  skin, 
superficial  fascia,  platysma  myoides  muscle,  and  the  superficial  layer  of  the  deep 
fascia  are  divided.  The  small  occipital  nerve  is  easily  found  as  it  runs  along  the 
upper  one-half  of  the  posterior  border  of  the  sterno-mastoid  muscle.  This  nerve  is 
traced  downward  to  the  spinal  accessory  nerve,  with  which  it  forms  a  loop.  The 
spinal  accessory  nerve  is  then  traced  beneath  or  through  the  deeper  portion  of  the 
sterno-mastoid  muscle  and  divided. 

The  superficial  branches  of  the  cervical  plexus  may  be  exposed  through  the 
same  incision  as  that  made  at  the  posterior  border  of  the  sterno-mastoid  muscle  for 
the  spinal  accessory  nerve.  The  aurwularis  viagnus  nerve  runs  from  the  middle 
of  the  posterior  border  of  the  sterno-mastoid  muscle  toward  the  pinna.  The 
occipitalis  viinor  nerve  lies  l)etween  the  superficial  layer  of  the  deep  fascia  and 
its  posterior  process  (prevertebral  fascia),  and  just  behind  the  upper  one-half  of 
the  posterior  margin  of  the  sterno-mastoid  muscle.  The  superficial  cervical  nerve 
emerges   from   under  the  sterno-mastoid   nniscle   at  the   middle   of  its  posterior 
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border,  turns  downward  along  that  margin  for  a  short  distance,  and  then  runs 
transversely  forward.  The  descending  mperficial  branch  of  the  cervical  plexus^  which 
divides  into  the  supra-sternal,  supra-clavicular,  and  supra-acromial  nerves,  is 
found  running  along  the  posterior  border  of  the  st^rno-mastoid  muscle  just  below 
the  middle  of  that  margin,  and  usually  passes  between  the  sterno-mastoid  muscle 
and  the  external  jugular  vein. 

The  brachial  plexus  may  be  stretched  in  the  neck  external  to  the  scalenus 
anticus  muscle.  It  emerges  from  between  the  scalenus  anticus  and  scalenus 
medius  muscles,  and  converges  toward  the  apex  of  the  axilla.  The  patient 
is  placed  on  the  back,  with  the  shoulders  elevated,  the  neck  extended,  and 
the  fece  turned  to  the  opposite  side.  The  incision  begins  about  one-half  of 
an  mch  above  the  middle  of  the  clavicle.  It  is  carried  directly  upward 
for  about  three  inches,  and  parallel  with  the  posterior  margin  of  the  sterno- 
mastoid  muscle.  The  skin,  superficial  fascia,  and  platysma  myoides  muscle 
an  divided.  The  external  jugular  vein,  which  lies  to  the  inner  side  of  the 
incision,  should  be  located,  and  it  may  be  necessary  to  divide  the  posterior 
external  jugular  or  transverse  cervical  and  supra-scapular  veins  between  ligatures. 
'n»  superficial  layer  of  the  deep  fascia  is  next  divided.  The  posterior  belly 
of  tbe  omo-hyoid  muscle  is  drawn  upward,  the  transversalis  colli  artery  and  the 
coids  of  the  plexus  and  the  position  of  the  outer  border  of  the  scalenus  anticus 
mosde  are  located  with  the  finger.  The  posterior  process  of  the  deep  fascia  (pre- 
TOtebial  fascia)  is  divided  a  short  distance  external  to  the  scalenus  anticus 
nmsele,  avoiding  the  nerve  to  the  subclavius  muscle,  which  runs  along  the 
outCT  border  of  the  scalenus  anticus  muscle,  and  the  transversalis  colli  arterj^ 
which  runs  across  the  upper  part  of  the  plexus.  The  prevertebral  fascia  is 
reflected  outward.  The  upper  and  middle  cervical  trunks  of  the  plexus  are 
found  above  the  subclavian  arterj%  whereas  the  lower  trunk  is  overlapped  by  the 
upper  margin  of  that  artery. 


THE  MOUTH. 

The  student  should  now  examine  the  mouth,  the  pharynx,  the  larynx,  and 
theno^jc.  Those  are  attached  to  the  anterior  portion  of  the  skull  which  has  been 
diridcHJ  previous  to  the  dissection  of  the  prevertebral  muscles. 

The  mouth  is  situated  at  tlie  coniniencement  of  the  alimentarv  canal.  It 
contains  the  orpins  of  mastication,  those  of  the  sense  of  taste,  some  of  the  organs 
of  S|)eoch,  and  it  acts  as  a  resonating  cavity.     The  buccal  cavity  (cavity  of  the 
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mouth)  is  divided  into  two  parts  by  the  teeth  and  alveolar  processes — viz.,  the  ves- 
tibule and  the  mouth  proper. 

The  Vestibule  is  situated  between  the  lips  and  cheeks  externally,  and  the 
teeth  and  gums  internally.  The  walls  of  the  vestibule,  except  when  it  is  dis- 
tended, are  in  contact.  In  front  it  opens  upon  the  face  at  the  buccal  orifice,  and 
behind  the  last  molar  teeth  it  communicates  with  the  mouth  proper,  even  when 
the  teeth  are  in  contact,  so  that  in  tetanus  or  during  treatment  of  fractures  of  the 
lower  jaw  a  patient  may  be  fed  liquids  through  a  tube  passed  from  the  back  part 
of  the  vestibule  into  the  mouth  proper.  Under  these  circumstances  a  preferable 
method  of  feeding  may  be  through  a  catheter  introduced  through  the  nose. 

The  Lips  are  composed  of  the  skin,  superficial  fascia,  orbicularis  oris  muscle 
and  the  muscles  insert<)d  around  it,  areolar  tissue,  and  mucous  membrane.  The 
first  three  layers  of  the  lips — skin,  superficial  fascia,  and  muscular  tissue — have 
been  described  with  the  face.  The  margins  of  the  lips  are  covered  with  dry, 
red  mucous  membrane,  which  is  continuous  with  the  skin,  and  contains  numerous 
vascular  papilla3  and  touch  corpuscles.  Internally,  the  mucous  membrane  is 
reflected  from  the  upper  and  lower  lips  upon  the  gums,  and  in  the  median  line 
forms  two  folds — the  frajnum  labii  superioris  and  frsenum  labii  inferioris.  Along 
the  line  of  junction  of  the  skin  and  mucous  membrane  "  fever  blister,"  or  herpes 
labialis,  is  very  common.  Through  cicatricial  contraction  after  burns  of  the  lips 
and  cheeks  the  buccal  orifice  may  be  much  distorted.  The  deformity  can  be 
lessened,  if  not  corrected,  by  plastic  operation.  The  areolar  tissue,  or  submucous 
layer,  contains  the  coronary  vessels,  branches  of  the  infra-orbital  and  mental 
nerves,  and  the  labial  glands.  The  coronary  vessels  completely  encircle  the 
buccal  orifice  near  the  free  margin  of  the  lij)s,  lying  immediately  superficial  to 
the  mucous  membrane  in  the  submucous  laver. 

The  labial  glands  are  situated  around  the  orifice  of  the  mouth,  in  the  sul)- 
mucous  layer  of  the  lips.  They  are  small  lobulated  bodies,  about  the  size  of  a 
small  pea,  and  their  ducts  open  into  the  mouth.  They  secrete  a  mucous  fluid. 
When  the  ducts  of  these  glands  become  occluded,  mucous  retention  cysts  develop. 

Between  the  lij)s  is  the  buccal  orifice,  which  extends  between  the  angles  of 
the  mouth. 

\\\  harelip  operations  and  aftcT  excision  of  a  large  segment  of  the  lip  in 
removing  an  ej)ithelioni{i,  the  mobility  and  elasticity  of  the  lips,  particularly  of 
the  lower  lip,  allow  approximation  of  the  edgt\s  of  the  wound. 

The  lymphatics  from  the  median  portion  of  the  lower  lip  pass  to  a  lymphatic 
gland  situated  just  above  the  body  of  the  hyoid  bone  ;  those  from  the  lateral  por- 
tions pass  to  tlie  suhmaxilhirv  lymphatic  glands,  into  which  the  lymphatics  of  the 
upper  lij)  also  emi)ty. 
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TLe  operation  which  is  frequently  perforniOLl  uiwii  the  upjjer  lip  is  for  cor- 
rection of  harelip  which  occurs  ujhjh  one  side,  opposite  the  inter\'al  between  the 
canine  and  lateral  incisor  teeth  and  not  in  the  median  line,  becuuse  the  central 
]iortion  of  the  Up  with  the  premaxiUary  bone  is  formed  by  tlie  fronto-na«al  process 
of  the  fetus,  whereas  each  lateral  portion  of  the  upper  lip  develops  from  the 
maxillary  process  of  the  superior  visceral  arch.  The  lower  Up  is  rarely  operated 
upon  except  for  extirpation  of  epitheliomata.  These  operations  leave  a  V-shaped 
(toutiii,  which  is  closed  by  pins  or  sutures.  The  arteries  divided  are  the  superior 
coronary  or  inferior  coronary  arteries,  During  the  operation  licmorrhage  may  be 
checked  by  an  assistant  grasping  the  lip  at  tlie  angles  of  the  mouth,  between  the 
thamljs  and  index  fingers.  In  closing  the  wound  the  arteries  are  occluded  by 
pteeore  of  one  of  the  pins  or  sutures.  Tlie  pin  or  suture  is  carried  through  the 
HmvA  of  the  hp  to  the  mucous  membrane  and  under  the  art«ry,  then  under  the 
urtcryat  Uie  opposite  side  of  the  wound,  and  outward  through  the  tissues  of  the 
lip.  The  lower  lip  is  occasionally  the  site  of  nevus  or  hypertrophy.  Neurotic 
eilcma  of  the  lower  lip,  a  condition  seldom  seen,  and  for  which  operation  is  of 
BO  avail,  must  not  be  mistaken  for  hypertrophy  of  the  lower  lip. 

The  Cheeks  are  composed  of  five  layers:  the  skin,  the  superficial  fascia 
(vhidi  contains  the  facial  vessels  and  some  branches  of  the  facial  and  trifacial 
xmnes),  the  bucco-pharyngeal  fascia,  the  buccinator  muscle,  the  submucous  areolar 
tijBna,  and  the  mucous  membrane. 

The  bucco-pharyngeal  fascia  covers  the  buccinator  muscle,  and  is  continued 
Wcltwan!  over  the  constrictor  muscles  of  the  pharj'nx.  The  submucous  areolar 
lime  voiitaius  the  buccal  glands,  which  resemble  the  labial  glands.  Two  or  three 
gkods  lai^T  than  the  others  are  situated  between  the  buccinator  muscle  and  its 
ftsciiil  covering.  They  are  calleil  molar  glands,  and  their  ducts  open  into  the  ves- 
tibule of  the  mouth  opposite  the  last  mohir  tooth,  OpiK>site  the  crown  of  the 
*«oni!  molar  tooth  of  the  upper  jaw  is  the  papilla,  which  marks  the  orifice  of 
Slenson's  duct. 

The  Hoath  Proper  is  Iwunded  in  front  and  at  the  sides  by  the  teeth  and 
pin&  Its  roof  is  formed  by  the  hard  and  the  soft  palate,  and  its  floor  b}'  the 
niiiwus  membrane  of  the  mouth,  a  large  portion  of  the  tongue,  and  the  mylo- 
hyoid and  penio-hyoid  muscles.  Behind,  it  opens  into  the  pharynx  at  the 
uthmtis  of  the  fauces.  \\'hen  the  mouth  is  closed,  the  tongue  lies  in  contact 
"itlithe  palate  and  almost  fills  the  mouth  proper. 

The  Teeth  in  the  human  subject  appear  as  two  sets :  The  first  or  temporary  set 
"  I'n^ai  in  children,  and  numbers  ten  in  each  jaw — viz.,  four  incisors,  two  canines, 
"I'l  four  molars,  The  central  incisors  are  the  first  to  pierce  the  gum,  and  make 
weir  appearance  at  the  seventh  month.     The  lateral  incisors  soon  follow,  the  last 
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of  the  set  to  appear  being  the  posterior  molars,  the  eruption  of  which  should  occur 
in  the  third  year  or  the  latter  half  of  the  second  year.  The  second  or  permanent 
set  are  sixteen  in  number  in  each  jaw — viz.,  four  incisors,  two  canines,  four  bicus- 
pids or  premolars,  and  six  molars.  The  first  molars  appear  in  the  seventh  year ; 
the  middle  incisors  and  then  the  lateral  incisors  soon  follow.  The  thh-d  molars,  or 
wisdom  teeth,  are  the  last  to  pierce  the  gums,  usually  at  the  seventeenth  or  eigh- 
teenth year.  When  a  child  is  affected  by  congenital  syphilis,  faulty  nutrition 
affects  the  development  of  the  permanent  teeth,  so  that  they  are  not  perfectly 
formed.  These  syphilitic  teeth  are  uneven,  and  have  a  contracted  and  a  crescent- 
ically  notched  cutting  edge.  The  central  incisors  are  the  most  typical,  and  are  the 
"test teeth  of  Hutchinson." 

When  the  mouth  is  wide  open,  a  ridge  produced  by  the  pter}'^go-maxillary 
ligament  may  be  seen  ascending  from  just  behind  the  last  molar  tooth  to  the 
hamular  process  of  the  internal  pterygoid  plate  of  the  sphenoid  bone.  The  hamu- 
lar  process  may  be  felt  as  a  resisting  prominence  a  short  distance  behind  and 
slightly  internal  to  the  upper  last  molar  tooth.  It  is  the  guide  in  division  of  the 
tensor  palati  and  levator  palati  muscles. 

The  Gums  cover  the  alveolar  processes  of  the  jaws  and  firmly  surround  the 
necks  of  the  teeth.  They  are  composed  of  dense  vascular  connective  tissue,  cov- 
ered by  mucous  membrane.  The  periosteum  of  the  alveolar  processes  is  continued 
into  the  alveoli,  forming  the  lining  membrane  of  these  cavities.  Pus  at  the  root 
of  a  tooth  may  work  its  way  into  the  gum,  producing  a  "gum  boil." 

In  chronic  lead  poisoning  a  blue  line  appears  upon  the  dental  margin  of  the 
gums,  and  is  produced  by  lead  sulphid,  which  is  formed  by  chemic  combination 
between  lead  in  the  tissues  and  hydrogen  sulphid  derived  from  decomposing  food. 

Swelling  of  the  gums  and  tenderness  of  the  teeth  during  the  administration 
of  mercury  indicate  that  the  physiologic  limit  for  that  remedy  has  been  reached, 
and  that  the  dose  should  be  decreased  or  the  drug  temporarily  withdrawn. 

The  swollen  and  readily  bleeding  gums  in  scurvy  assist  in  the  diagnosis  of 
that  disease. 

The  Hard  Palate  is  composed  of  the  palate  or  horizontal  processes  of  the 
superior  maxillary  and  palate  bones,  clothed  on  their  inferior  surface  by  a  dense, 
tough  muco-periosteum.  In  the  operation  for  cleft  palate  the  toughness  and  den- 
sity of  the  niuco-periosteum  render  its  manipulation  more  difficult.  The  muco- 
{)eriosteuni  contains  a  median  raphe,  which  marks  the  line  of  junction  of  the  two 
luilves.  When  these  two  halves  fail  to  unite,  cleft  palate  results.  This  malforma- 
tion is  often  associated  with  hareli}). 

Blood  kSitply. — The  hard  i)alate  is  sui>plie(l  by  the  naso-palatine  and  poste- 
rior palatine  vessels. 
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Tbe  fKisU-rior  or  descending  palatine  arteries  furnish  nearly  all  the  nutrition 
of  ihi-  hard  palate,  and  lie  in  the  nmco-periosteum  near  the  alveolar  processea. 
The  incision  into  the  mueo-periosteuin  in  tbe  operation  for  cleft  of  the  hard  palate 
flhoulil  he  made  near  and  parallel  with  the  alveolar  processes,  so  that  the  descend- 
ing palatine  arteries  need  not  be  divided  and  may  be  retained  in  the  flaps  to  pro- 
vide for  their  nutrition.  In  dissecting  up  the  flaps  the  operator  should  follow  the 
bone  cli)sely,  as  these  arteries  run  nearer  to  the  bone  than  to  the  free  surface  of  the 
nmco-periosteum.  Bleeding  from  the  posterior  palatine  artery  may  be  checked  by 
plugging  the  jmsterior  palatine  canal,  which  can  be  located  to  the  inner  side  of  the 
last  molar  tooth  with  a  sharp  probe.. 

Nerve  Supply. — From  the  naso-palatine  and  great  or  anterior  palatine 
nerves. 

Cleft  palate,  as  previously  statei.1,  occurs  only  in  the  median  hne.  The  cleft 
may  uffect  only  the  uvula  and  soft  palate,  or  it  may  extend  forward  through  the 
iiurd  jialate  to  the  anterior  jtalattne  foramen.  If  the  cleft  extend  forward  beyond 
Ihia  foramen,  it  leaves  the  median  line  and  follows  the  line  of  the  suture  at  the 
siiie  of  the  premaxillary  bone,  the  anterior  extremity  of  the  cleft  being  between 
liiu  lateral  incisor  and  the  canine  tooth.  If  the  cleft  follow  one  suture,  single 
Harelip  is  usually  present,  and  if  it  traverse  both  sutures,  double  harelip  usually 
Kistsaud  the  premaxillary  bone  is  suspended  by  the  vomer.  In  the  operation  for 
^  correi'tion  of  double  harelip  with  projection  of  the  premaxillary  bone,  the 
anlhor  advises  that  the  attachments  of  this  bone  be  loosened  and  the  bone  be 
pnshwl  hack  in  place  and  not  removed. 

The  Soft  Palate  iH  descrihed  with  the  pharynx. 

Tlii'  Mucous  Membrane  in  the  floor  of  the  mouth  covers  the  tongue,  a  small 
area  ou  each  side  of  that  organ,  and  the  triangular  area  beneath  its  tip  or  free  end. 
I"  t)ie  median  line,  as  the  mucous  membrane  is  reflected  upon  the  under  surface 
"f  the  longue,  it  forms  a  fold — the  frsenum  linguae.  In  some  infants  the  frtenum 
'"'pus-'  !¥  BO  short  that  it  interferes  with  sucking,  and  later  prevents  distinct 
srtinilation.  To  relieve  these  cases  it  is  necessary  to  divide  the  frenum  by  snip- 
ing il*  free  margin  with  blunt  scissors  close  to  the  floor  of  the  mouth  and  then 
'*'"ing  it.  This  method  is  ado])ted  to  avoid  division  of  the  artery  of  the 
"suiini,  with  consequent  annoying  hemorrhage.  On  each  side  of  the  frenum 
^^  Iht  small  papilla;,  which  contain  the  orifices  of  Wharton's  ducts.  The 
™"!(l(,>d  elevation  on  each  side  of  the  lingual  frenum  is  produced  by  the  sub- 
"'i?iial  glands,  which  lie  immediately  beneath  the  mucous  membrane.  The 
I'fifiwa  of  the  ducts  of  Rivini  are  situated  ujion  these  elevations.  In  the  floor 
"'  'lie  month,  opposite  the  second  molar  tooth,  the  lingual  nerve  may  bo  felt  and 
oividcd  to  relieve  pain  in  the  tongue  ;  when  the  tongue  is  drawn  out  of  the  mouth 
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and  toward  the  opposite  side,  a  ridge  in  the  mucous  membrane  of  the  floor  of  the 
mouth,  produced  by  this  nerve,  is  seen  extending  forward  from  the  inner  side  of 
the  last  molar  tooth. 

A  cystic  tumor  in  the  floor  of  the  mouth  due  to  occlusion  of  the  orifice  of 
Wharton's  duct,  one  of  the  ducts  of  Rivini,  or  the  duct  of  a  mucous  follicle,  is 
called  a  ranula. 

The  sublingual  bursa,  according  to  Tillaux,  is  found  immediately  beneath  the 
mucous  membrane  of  the  anterior  part  of  the  floor  of  the  mouth,  where  the 
mucous  membrane  is  reflected  upon  the  posterior  surface  of  the  lower  jaw.  This 
bursa  is  affected  in  acute  ranula. 

The  Tongue  is  a  freely  movable,  muscular  organ,  covered  with  mucous  mem- 
brane. It  contains  the  organs  of  the  special  sense  of  taste,  and  is  an  important 
accessory  in  the  functions  of  mastication,  deglutition,  and  speech. 

The  mucous  membrane  covers  all  the  free  surface  of  the  tongue — L  e.,  the 
dorsum,  sides,  and  less  than  the  anterior  one-third  of  the  under  surface  of  the 
organ. 

The  tongue  has  a  tip,  a  base,  a  dorsum,  and  two  sides. 

The  tip  or  apex  of  the  tongue  is  its  most  movable  portion,  and  is  covered  on 
both  its  upper  and  lower  surface  by  mucous  membrane.  Its  range  of  motion  is 
influenced  by  the  length  of  the  fraenum  linguae.  A  short  frenum  causes  tongue-tie, 
and  a  long  one  allows  the  tongue  to  fall  backward. 

The  base  or  root  of  the  tongue  is  its  least  movable  portion.  It  is  attached  to 
the  hyoid  bone  by  muscular  tissue  and  by  a  fibrous  membrane  (hypoglossal  mem- 
branc) ;  to  the  anterior  portion  of  the  lower  jaw,  at  the  side  of  the  symphysis,  by 
the  genio-hyo-glossus  muscle ;  and  to  the  epiglottis,  by  the  three  glosso-epiglot- 
tidean  folds  of  mucous  membrane. 

The  median  glosso-epiglottidean  fold  is  sharply  outlined,  and  has  been 
called  the  fraenum  epiglottidis.  The  lateral  glosso-epiglottidean  folds  are 
rounded  and  indistinct.  Between  the  median  and  the  lateral  folds  are  the  glosso- 
epiglottidean  pouches  or  valleculae,  in  wliicli  small  foreign  bodies  may  lodge  and 
cause  much  discomfort. 

The  dorsum  of  the  tongue  is  convex  and  grooved  in  the  median  line,  forming 
a  raphe  from  which  a  septum  dips  down  between  the  muscles  of  the  two  sides. 
The  raj)he  terminates  behind  at  the  foramen  caecum,  which  is  the  orifice  of  the 
obliterated  thyro-glossal  duct.  In  the  fetus  the  thyro-glossal  duct  extends  from 
the  middle  lobe  of  the  thyroid  gland  to  the  tongue.  It  can  seldom  be  traced  in 
the  adult.  The  posterior  one-third  of  the  dorsum  of  the  tongue  dips  dowuiward  in 
front  of  the  pharynx  almost  to  the  level  of  the  hyoid  bone,  and  overhangs  the 
epiglottis.     It  presents  no  papillae,  but  has  a  somewhat  uneven  surface,  produced 
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bv  lliL'  irregular  collection  of  lymphoid  tissui;,  known  as  the  Ihifjual  toiml. 
When  tliL'  lingual  tonsil  is  mut-h  cnlargi^tl,  it  may  depress  tlie  epiglottis  and  cause 
diffitull  respiration.  On  the  anterior  two-thirds  of  the  doraum  of  the  tongue  the 
iiiucmw  memlirane  contains  numerous  papillsc,  which  are  of  three  varieties  :  fili- 
furm,  fuiiyiform,  mid  eircum vallate. 

The  filiform  papiUx  are  tlio  smallest  and  most  numerous.  They  are  long, 
slender,  c-onic,  and  branched  at  their  free  ends.  Fur  on  the  tongue,  or  coated 
tongue,  is  due  to  increase  in  the  thickness  of  the  epithelium  upon  these  papillse. 
Fur  on  the  tongue  is  present  in  indigestion,  constipation,  high  fever,  contagious 
BiiJ  infectious  diseases,  wlien  lai^e  abscesses  are  present,  or  in  the  various  forms 
of  ptomain  [wisoning. 

The  fungiform  papills  are  more  numerous  than  the  circumvallate  papillee. 
Tiiev  respiuble  smalt  knobs,  and  are  the  red  spots  best  observed  on  the  sides  and 
anterior  [wrtion  of  tho  don-um  of  the  tongue. 

Tlie  circumvallate  papillae,  immbering  from  eight  to  twelve,  are  situated  at 
liie  juiiflion  of  the  posterior  with  the  middle  one-third  of  the  dorsum  of  the  tongue. 
Tberform  a  letter  V,  its  apex  being  directed  backward  toward  the  foramen  ca)cum. 
They  are  surrouuded  by  an  elevated  margin  or  vallum.,  so  that  the  papillre  rest  in 
[lilK.    They  contain  the  s[x.'cial  taste  organs. 

On  the  sides  of  the  tongue  the  mucous  membrane  is  smooth,  except  at  the 
pfBterior  part,  just  in  front  of  the  attachment  of  the  anterior  pillars  of  the  fauces, 
*h«re  there  are  several  parallel  folds,  known  as  the  papilhe  foliata.  The  papills 
foUsta  are  best  developeti  in  some  of  the  lower  animals,  and  contain  taste  organs. 

The  under  surface  of  the  tongue,  behind,  receives  the  insertion  of  its  extrinsic 
mnsclts,  bul  in  front  it  is  free  and  covered  by  smooth,  thin  mucous  membrane, 
thniugh  which  the  commencement  of  the  lingual  vein  can  be  seen  on  each  side  of 
tlie  mwlian  line.  These  veins  are  so  superficial  that  they  may  be  injured  in 
diTifinn  iif  the  lingual  frenum  for  tongue-tie. 

The  glands  of  the  tongue  are  found  in  the  mucous  membrane  of  the  poste- 
rior thini  of  the  dorsum  and  at  the  sides  of  the  organ.  They  are  most  numerous 
uroumi  thecircumvallnte  papilla*.  Those  in  i-elation  with  the  taste  buds  secrete  a 
»^w^  and  the  others  a  mucous,  fluid.  Einl>edded  in  the  substance  of  the  lower 
wrface  of  the  tongue,  near  the  tip  of  the  organ,  is  a  collection  of  mucous  glands, 
s'l'lutlhe  sijte  of  a  pea  ;  this  is  the  so-called  gland  of  Nuhn  or  Blandin  ;  occlusion 
Pf  tlit'duct  of  these  glands  may  cause  the  formation  of  a  retention  cyst. 

DisKKTTioN. — To  study  the  arrangement  of  the  muscles  of  the  tongue  it  is 
''Wssary  to  remove  the  raucous  membrane  from  one  side  of  it. 

The  muscles  of  the  tongue  compose  the  greater  part  of  its  mass,  and  are 
diviJwl  into  an  extrinsic  and  an  intrinsic  group.     The  exiriimc  mnsclea  are  the 
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styloglossus,  hyo-glossus,  a  small  portion  of  the  superior  constrictor  muscle  of  the 
pharj^x,  palato-glossus,  and  genio-hyo-glossus. 

The  stylo-glossus  muscle  runs  along  the  side  of  the  tongue  to  its  tip.  The 
hyo-glossus  muscle  is  inseited  internal  to  the  stylo-glossus  muscle.  The  superior 
constrictor  muscle  of  the  pharynx  is  seen  arising  from  the  side  of  the  base  of  the 
tongue.  The  palato-glossus  muscle  is  continuous  with  the  transverse  fibers  of  the 
intrinsic  muscular  tissue  of  the  tongue.  The  genio-hyo-glossus  muscle  is  next 
to  the  median  line,  and  is  separated  from  the  genio-hyo-glossus  of  the  opposite  side 
by  the  septum  linguaj  and  hypo-glossal  membrane. 

The  tntrinsic  or  lingualis  muscle  contains  longitudinal,  transverse,  and  vertical 
fibers.  The  longitudinal  fibers  are  composed  of  two  separate  bundles  on  eadi 
side,  a  superior  and  an  inferior.  The  superior  lingunlis  muscle  lies  beneath  the 
mucous  membrane  of  the  dorsum,  and  extends  from  the  base  to  the  apex  of  fhe 
tongue.  It  is  separated  from  the  superior  lingualis  of  the  opposite  side  by  thip- 
septum  lingua?.  The  inferior  lingualis  muscle  is  found  on  the  under  sorfiuse  of 
the  tongue,  beneath  the  transverse  fibers.  It  is  attached  behind  to  the  hyoid 
bone,  and  extends  from  the  base  of  the  tongue  to  its  apex.  Behind,  it  lies 
between  the  hyo-glossus  and  the  genio-hyo-glossus  muscle,  and  in  fiont^  h^ 
tween  the  stylo-glossus  and  the  genio-hyo-glossus  muscle.  The  tranmDerm  fibmt 
form  a  thick  layer  beneath  the  superior  lingualis  muscle,  and  extend  from  the. 
septum  lingua?  to  the  side  of  the  tongue.  The  vertical  fibers  decussate  with  the 
transverse  fibers,  and  pass  in  curved  lines  from  the  dorsum  to  the  inferior 
aspect  of  the  tongue.  As  the  tongue  is  ahnost  entirely  composed  of  mnecnhtf 
tissue  and  contains  little  areolar  tissue,  it  does  not  become  much  swollen  when 
inflamed. 

Many  of  the  muscular  fibers  of  the  tongue  are  attached  to  the  mucous  mem* 
brane ;  hence,  when  the  mucosa  is  destroyed,  as  in  ulcerative  processes,  the  surface 
of  the  ulcer  j>rescnts  an  uneven,  ragged  a])])earance,  due,  in  part,  to  retraction  of 
the  muscular  fibers. 

The  septum  linguae  is  a  fibrous  membrane  which  extends  vertically  down- 
ward from  the  median  ra])]ie  between  tlie  halves  of  the  tongue,  and  separates  the 
two  lingualis  and  the  two  genio-hyo-glossus  muscles.  Its  lower  portion  is  strong, 
attaches  the  base  of  the  tono^ue  to  the  hyoid  bone,  and  is  called  the  hypo-glossal 
membrane. 

Paralysis  and  atrophy  of  one-half  of  the  tongue  may  be  produced  by  a  cen- 
tral lesion  of  \\\v  hypo-glossal  nerve,  as  by  a  hemorrliage  affecting  the  center  of 
that  nerv('  in  the  nuMlulla  oblongata,  or  by  a  peripheral  lesion,  as  disease  or  frac- 
ture of  the  occipital  bone  at  the  anterior  condyloid  foramen  or  by  pressure  from 
an  aneurysm  of  the  external  carotid  or  internal  carotid  artery. 
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Macroglossia,  or  large  tongue,  is  usually  due  to  increased  development  of 
the  lymphoid  tissue  of  the  tongue. 

Blood  Supply. — The  nutrition  of  the  tongue  is  derived  from  the  lingual, 
facial,  and  ascending  pharyngeal  arteries. 

Nerve  Supply. — From  the  glosso-pharyngeal,  hypo-glossal,  lingual,  and 
chorda  tympani  nerves.  The  glosso-pharyngeal  is  the  nerve  of  the  special  sense  of 
taste,  and  supplies  s])ecial  sensory  and  common  sensory  fibers  to  the  mucous  mem- 
brane at  the  posterior  third  of  the  tongue,  and  to  the  circumvallate  papillse.  The 
hypo-glossal  is  the  motor  nerve,  and  supplies  the  extrinsic  muscles  and  the  lingualis 
muscle,  the  latter  being  also  supplied  by  the  chorda  tympani  nerve.  The  lingual, 
or  gustatory,  is  the  common  sensory  nerve  of  the  tongue,  and  supplies  the  front 
and  sides  of  that  organ.  Small  branches  of  the  sui>erior  laryngeal  nerve  are  dis- 
tributed to  the  base  of  the  tongue  in  the  region  of  the  epiglottis. 

Irritation  of  the  lingual  nerve,  as  by  an  ulcer  or  a  carcinoma  of  the  tongue, 
may  cause  reflected  disturbance  in  the  tissues  supplied  by  other  branches  of  the 
inferior  maxillary  nerve — through  the  auriculo-temporal  nerve,  pain  in  the  pinna, 
external  auditory  meatus,  and  temporal  region  ;  through  the  inferior  dental  nerve, 
pain  in  the  lower  teeth,  lower  gums,  and  chin  ;  and  through  the  motor  branches 
of  the  inferior  maxillary  nerve,  spasm  of  the  muscles  of  mastication,  excepting  the 
buccinator  muscle. 

In  profound  anesthesia  relaxation  of  the  tissues  allows  the  tongue  to  fall 
backward,  depress  the  epiglottis,  and  obstruct  respiration.  To  relieve  this  condi- 
tion the  anesthetizer  carries  the  lower  jaw  forward  by  placing  his  fingers  behind 
the  angles  of  that  bone.  This  procedure  makes  tension  upon  the  genio-hyo-glossus, 
genio-hyoid,  and  mylo-hyoid  muscles,  the  hypo-glossal  membrane,  the  glosso-epi- 
glottideau  folds,  and  the  hyo-epiglottidean  ligament;  draws  the  tongue,  epiglottis, 
*nd  hyoid  bone  forward ;  and  opens  the  sui)erior  aperture  of  the  larynx. 

The  lymphatic  vessels  of  the  lips  pass  with  the  superficial  lymphatic  vessels 

of  the  front  of  the  face  into  the  submaxillary  and  superior  deep  cervical  lymphatic 
glands. 

The  lymphatics  of  the  roof  of  the  mouth  and  deeper  portion  of  the  cheek 

terminate  in  the  internal  maxillary  lymphatic  glands. 

T'k'  lymphatics  of  the  floor  of  the  mouth  and  anterior  part  of  the  tongue 

pioreetlie  niylo-hyoid  muscle  and  join  the  submaxillary  lymphatic  glands. 

The  lymphatics  of  the  tongue,  exeo])ting  those  of  the  most  anterior  portion, 
accompany  the  lingual  vein,  pass  throut^li  the  lingual  lymphatic  glands  on  the 
hyo-glossiis  muscle,  and  terminate  in  the  su])c^rior  deep  cervical  glands. 

In  excision  of  the  tongue  for  carcinoma  it  is  advisable  to  remove  the  superior 
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deep  cervical,  submaxillary,  and  lingual  lymphatic  glands,  so  that  the  involved 
glands  may  not  be  the  source  of  a  secondary  growth.  Occasionally  the  submaxil- 
lary salivary  gland,  which  contains  two  or  more  lymphatic  glands,  should 
also  be  removed. 

The  isthmus  of  the  fauces  is  the  large  orifice  of  communication  between  the 
mouth  and  the  pharynx.  It  is  bounded  above  by  the  soft  palate,  below  by  the 
base  of  the  tongue,  and  on  each  side  by  the  pillars  of  the  fauces. 

The  under  surface  of  the  Soft  Palate,  which  is  seen  through  the  mouth,  is 
concave,  and  its  mucous  membrane  is  continuous  with  that  of  the  hard  palate.  It 
presents  a  median  raphe  which  marks  the  line  of  union  of  the  halves. 

The  Uvula  is  the  conic  process  which  is  suspended  in  the  isthmus  of  the 
fauces  from  the  middle  of  the  free  border  of  the  soft  palate. 

The  pillars  of  the  fauces,  or  pillars  of  the  soft  palate,  are  ridges  in  the 
mucous  membrane  which  extend  outward  and  downward  from  the  uvula.  There 
are  two  pillars  on  each  side — an  anterior  and  a  posterior  pillar.  .  The  anterior  pil- 
lars extend  downward,  outward,  and  forward  to  the  sides  of  the  base  of  the 
tongue.  They  contain  the  palato-glossus  muscles.  The  posterior  pillars  are 
directed  downward,  outward,  and  backward,  and  fade  away  upon  the  lateral  wall 
of  the  pharynx.  They  are  produced  by  the  palato-pharyngeus  muscles.  A 
triangular  depression  exists  on  each  side  between  the  anterior  and  the  posterior 
pillar,  and  is  termed  the  recess  of  the  fauces,  or  tonsillar  recess. 

The  Tonsils  are  two  oblong  rounded  bodies,  situated  in  the  recesses  of  the 
fauces.  They  vary  in  size  in  different  individuals,  but  should  not  project  beyond 
the  anterior  pillars  of  the  fauces.  The  internal  surface  of  the  tonsil  is  covered 
by  the  oral  mucous  membrane,  and  presents  from  ten  to  fifteen  puncture-like 
orifices,  which  lead  into  recesses  called  crypts.  The  crj'pts  are  lined  by  exten- 
sions of  the  oral  mucous  membrane.  The  tonsils  are  compound  follicular  glands 
— i.  e.,  they  contain  a  number  of  aggregations  of  h'mphoid  tissue  similar  to 
that  of  the  solitary  glands  of  the  intestines.  Tliey  are  enveloped  by  a  fibrous 
capsule.  The  secretion  of  the  tonsil  is  derived  from  the  mucous  glands  in 
the  mucous  membrane  lining  the  crypts,  and  contains  numerous  epithelial  and 
lyjnplioid  cells. 

Inspissation  of  the  mucous  secretion  in  the  crypts  of  the  hypertrophied 
tonsils  gives  rise  to  the  formation  of  cheesy  j)higs,  which  contain  decomix)sing 
epithelium,  emit  a  foul  odor,  and  produce  fetid  breath. 

It  is  (juite  probable  that  germs  in  the  stagnant  secretion  in  the  crypts  of 
the  tonsils  enter  the  lymi)hatic  vessels,  and  cause  many  of  the  cases  of  inflam- 
mation and  tuberculosis  of  the  dee])  cervical  chain  of  lymphatic  glands. 

Blood  Supply. — From  the   ascending  pharyngeal    branch   of   the   external 
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caroli'I,  the  tonsillar,  uiid  ascemliiig  palatine  braiiuhes  of  tlie  facial  artery,  the 
(iorsalis  lingute  braiicli  of  the  lingual  artery,  and  the  desceuduig  palatine  branch 
of  tie  internal  maxillarj'  arttrj'. 

Xkrve  Sltplv. — From  the  giosso-pharyngeal  nerve  and  branches  of  Meckel's 
gaiiglioL. 

The  veins  of  the  tonsils  empty  into  tlie  tonsillar  plexus,  which  lies  on  the 
outer  fiirfiu-e  of  the  gland  and  is  drained  by  the  pharyngeal  veins. 

The  lymphatics  of  the  tonsil,  which  are  numerous,  empty  into  the  lymphatic 
glands  near  the  angle  of  the  lower  jaw,  and  into  the  superior  deep  cervical  lym- 
[ibaiic  glands. 

Eelations. — Externally,  the  tonsil  is  in  relation  with  the  superior  con- 
slririor  muscle  of  the  pharynx  and  the  pharj-ngeal  aiioneurosis,  which  separate  it 
from  the  internal  carotid  and  the  ascending  pharyngeal  artery  ;  internally,  with 
the  rmicous  niombrane  of  the  mouth  and  pharynx. 

ToDsUlitis. — The  tonsils  are  frequently  affected  by  inflammation.  In  foilic- 
iilar  tondllitis  the  crypts  especially  are  involved,  and  their  secretion  is  inspissated, 
forming  yellowish-white  plugs  which  resemble  diphtheric  false  membrane,  and 
givi'lbe  Itiroat  the  appearance  of  "ulcerated  sore  throat."  In  phlegmonous  or 
[urulent  tonsillitis  ((juinsy),  when  the  affection  is  bilateral,  the  tonsils  may  almost 
meet  in  the  median  line.  These  tonsillar  abscesses  should  be  incised  with  a  bis- 
l^wfy,  guarded  to  avoid  injuring  the  tongue.  The  knife  should  be  directed  back- 
wwd  and  inward,  and  the  incision  bo  made  toward  the  median  line  to  avoid 
injuring  the  internal  carotid  artery,  which  lies  just  external  to  the  gland, 

Hypertrophied  tonsils  can  not  be  felt  externally  below  the  angles  of  the 
loKvr  jaw,  for  the  reason  that  the  pharyngeal  aponeurosis  and  the  superior 
•wiatrictor  muscles  of  the  pharynx  prevent  the  tonsils  from  projecting  outward. 
Tut  masses  present  in  these  locations  are  enlarged  lymphatic  glands  which 
f^ne  lymphatic  vessels  from  the  tonsils.  Hypertrophied  tonsils  project  beyond 
"IS  pillars  of  the  fauces,  and  cause  considerable  annoyance  through  their  inter- 
i^nuo!  with  respiration  anil  with  the  resonance  of  the  voice.  Hypertrophied 
tonsiU  should  be  amputated  with  a  tonsillotome,  or  removed  by  dissection, 
Eiaggeratetl  prominence  of  the  anterior  pillars  of  the  fauces  may  render  these 
operations  quite  difficult.  The  relation  which  the  tonsil  bears  to  the  internal 
raiwid  and  ascending  pharyngeal  arteries  should  be  borne  in  mind  in  either 
"f  llitse  operations. 

The  ascending  phan-ngeal  artery  runs  upon  the  external  surface  of  the  supe- 
'"^  constrictor  muscle  of  the  pharj-nx,  opposite  the  tonsil,  and  in  operations  u[)on 
'w  tonsil  or  in  wounds  of  that  organ  is  in  more  danger  of  being  injured  than  is 
'of  inlemal  carotid  artery,  which  is  placed  further  back. 
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Malignant  growths  of  the  tonsil  are  not  infrequent,  and  are  best  removed 
through  an  incision  made  along  the  anterior  border  of  the  stemo-mastoid  muscle 
and  not  through  the  mouth,  because  the  involved  lymphatic  glands  can  not  be 
satisfactorily  reached  by  the  latter  route. 

The  Bucco-pharyngeal  Fascia  is  a  thin  layer  of  deep  fascia  which  covers  the 
buccinator  muscle  and  the  constrictor  muscle  of  the  pharynx.  It  is  continuous 
below  with  the  delicate  fibrous  investment  of  the  esophagus. 

Dissection. — Stuff  the  pharynx  and  esophagus  with  cotton,  and  carefully 
remove  the  fascia  covering  the  esophagus,  trachea,  and  the  constrictor  muscles 
of  the  pharynx.  The  ascending  pharyngeal  artery,  which  is  in  relation  with 
the  superior  constrictor  muscle  of  the  pharynx,  and  the  recurrent  larj-ngeal 
nerve,  which  lies  in  the  groove  between  the  esophagus  and  trachea,  are  the  struc- 
tures most  likely  to  be  destroyed. 

The  Esophagus  is  the  narrow  continuation  of  the  pharj'^nx.  It  begins  at  the 
lower,  contracted  end  of  the  pharynx,  opposite  the  sixth  cervical  vertebra  and  the 
lower  border  of  the  cricoid  cartilage.  It  passes  downward  behind  the  trachea,  to 
enter  the  posterior  mediastinum  of  the  chest.  At  its  beginning  it  lies  in  the 
median  line,  but  at  the  lower  part  of  the  neck  it  inclines  to  the  left  side.  Its  mus- 
cular coat  is  seen  to  be  continuous  with  the  inferior  constrictor  muscle  of  the 
pharynx. 

Relations. — In  front  of  the  esophagus,  in  the  neck,  are  the  trachea,  left  re- 
current laryngeal  nerve,  and  the  posterior  surface  of  the  left  lobe  of  the  thyroid 
gland.  Behind  it  are  the  prevertebral  fascia,  the  bodies  of  the  vertebrae,  and  the 
longus  coli  muscles.  On  its  riglit  side  are  the  right  carotid  sheath  and  its  contents, 
the  right  recurrent  laryngeal  nerve,  and  the  riglit  lobe  of  the  thyroid  gland.  On 
its  left  side  are  the  left  carotid  slieath,  the  left  common  carotid  and  subclavian 
arteries,  the  left  recurrent  hiryngeal  nerve,  the  thoracic  duct,  and  the  left  lobe  of 
the  thyroid  gland. 

The  narrowest  point  in  the  esophagus  is  behind  the  lower  border  of  the  cricoid 
cartihige  and  in  front  of  the  sixtli  cervical  vertebra.  This  is  the  point  at  which  a 
large  foreign  body,  such  as  a  set  of  false  teetli,  would  be  likely  to  lodge.  If  a 
foreign  body  can  not  be  withdrawn  through  the  mouth  or  pushed  into  the  stomach, 
it  becomes  necessary  to  ])er form  an  eso])liagotomv.  This  is  done  as  follows:  An 
incision  is  made  along  the  anterior  bonier  of  the  left  sterno-mastoid  muscle,  cutting 
skin,  superficial  fascia.  ])laty8nia  niyoides  muscle,  some  superficial  vessels  and 
nerves,  superficial  layer  of  th(^  divp  taseia,  omo-hyoid  muscle  if  necessary,  pre- 
tracheal fascia,  and  esoplia,<2:us.  Tlu^  carotid  sheath  and  its  contents  must  be  dis- 
placecl  outward  ;  the  tra<-hea,  thvroid  inland,  aud  sterno-thvroid  and  sterno-hvoid 
museles  should  be  (lis})laee(l  inward.     Tlie  superior  and  middle  thyroid  veins  nuist 
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be  avoided  or  divided  between  ligatures,  and  the  recurrent  laryngeal  nerve  and 
inferior  thyroid  arter}^  must  not  be  injured. 

The  thoracic  portion  of  the  esophagus  will  be  described  with  the  chest. 


THE  PHARYNX. 

The  pharynx,  the  second  portion  of  the  alimentary  tract,  is  situated  behind  the 
nasal  cavities,  the  mouth,  and  the  larynx  ;  it  is  subdivided  into  the  naso-pharj^nx, 
oro-pharynx,  and  laryngo-pharynx,  and  is  a  conic,  musciilo-membranous  tube.  The 
naso-pharynz  and  oro-pharynx  bridge  the  gap  in  the  respiratory  tract  between 
the  larjTix  and  nasal  cavities,  and  assist  in  giving  resonance  to  the  voice ;  the 
oro-pharynx  and  laryngo-pharynx  connect  the  mouth  with  the  esophagus,  and 
cany  the  food  from  the  former  to  the  latter.  The  pharynx  is  about  four  and  one- 
half  inches  in  length,  and  extends  from  the  base  of  the  skull  to  the  upper  border 
of  the  sixth  cervical  vertebra,  opposite  the  lower  border  of  the  cricoid  cartilage, 
where  it  becomes  the  esophagus.  The  base  of  the  cone  is  in  contact  with  the 
under  surface  of  the  body  of  the  sphenoid  bone  and  the  basilar  process  of  the 
occipital  bone,  and  its  apex  blends  with  the  esophagus.  The  pharynx  is  com- 
pressed from  before  backward,  the  transverse  diameter  being  greater  than  the 
antero-posterior.  Its  widest  point  is  opposite  the  greater  cornua  of  the  hyoid  bone,* 
where  it  is  about  two  inches  in  width  ;  its  narrowest  point  is  at  its  junction  with 
the  esophagus,  opposite  the  lower  border  of  the  cricoid  cartilage,  where  it  is  about 
three-fourths  of  an  inch  wide. 

Although,  owing  to  the  dilatability  of  the  pharynx,  large  foreign  bodies  may 
be  retained  in  it  for  a  long  time  without  producing  much  discomfort,  they  more 
frequently  give  rise  to  alarming  symptoms.  They  usually  lodge  at  the  lower  end, 
^tich  is  the  narrowest  portion  of  that  canal.  Here  they  lie  behind  the  larynx, 
<!ausing  dyspnea  and  obstructing  deglutition.  In  attempting  removal  of  these 
Wies  it  is  important  to  remember  that  the  pharj^ngo-esophageal  junction  is  about 
811  inches  from  the  teeth. 

Foreign  l)odics  in  the  pharv^nx  may  cause  suffocation  by  occlusion  of  the  supe- 
i*ior  aperture  of  the  larynx,  or  by  j)ro(luciiig  spasm  of  the  muscles  of  the  larynx. 
"U'ither  condition  sudden  death  may  occur  during  eating.  As  the  mas.^  of  food 
^an  be  reached  if  it  rests  uj)on  the  superior  aperture  of  the  larynx,  the  i)r()por 
^urseof  procedure  is  to  remove  it  witli  the  tinger  used  as  a  hook. 

The  j^harynx  has  a  muscular,  a  fibrous,  and  a  mucous  coat. 

The  Muscular  Coat  of  the  Pharynx  is  composed  of  three  nuiseles — viz.,  the 
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inferior,  middle,  and  superior  constrictor  muscles, — with  a  few  fibers  from  the  stylo- 
pharj'ngeus  and  palato-pharyngeus  muscles. 

The  constrictor  muscles  of  the  pharynx  are  fiat,  and  are  inserted  into  the 
median  raphe  on  the  posterior  aspect  of  the  organ.  This  raphe  is  formed  by  the 
interlacing,  tendinous  fibers  of  the  muscles  of  the  opposite  sides,  and  extends  down- 
ward from  the  pharyngeal  spine  on  the  basilar  process  of  the  occipital  bone.  The 
constrictor  muscles  are  arranged  so  that  the  inferior  overlaps  the  middle,  and  the 
middle  overlaps  the  superior. 

The  inferior  comtrictor  muscle  of  the  pharyi}x  arises  from  the  posterior  part  of 
the  side  of  the  cricoid  cartilage  behind  the  crico-thyroid  muscle,  from  the  inferior 
cornu,  the  oblique  line,  and  the  superior  border  of  the  ala  of  the  thyroid  cartilage. 
Its  fibers  diverge  as  they  pass  backward  around  the  pharynx,  to  be  inserted  into 
the  median  raphe.  The  lower  fibers  are  almost  horizontal,  and  are  continuous 
wuth  the  muscular  coat  of  the  esophagus.  The  upper  fibers  ascend  oblicjuely  over 
the  lower  portion  of  the  middle  constrictor  muscle,  to  be  inserted  into  the  raphe 
higher  up.  Passing  beneath  or  through  the  lower  border  of  the  inferior  constrictor 
muscle  at  its  origin  are  the  recurrent  larj-ngeal  nerve  and  the  inferior  larj'-ngeal 
branch  of  the  inferior  thvroid  artery  on  their  wav  to  the  larvnx. 

The  middle  constrictor  muscle  of  the  pharynx  has  a  narrow  origin  from  the  stylo- 
hyoid ligament,  the  lesser  cornu  of  the  hyoid  bone,  and  the  entire  length  of  the 
upi>er  surface  of  the  greater  cornu  of  the  hyoid  bone.  Its  fibers  diverge  as  they 
•pass  to  the  back  of  the  pharynx,  to  reach  the  median  raphe.  The  lower  fibers  are 
almost  horizontal,  and  pass  beneath  the  upper  part  of  the  inferior  constrictor 
muscle.  The  up])er  fibers  pass  obliquely  upward  over  the  lower  part  of  the 
superior  constrictor  muscle,  to  reach  the  raphe  near  the  base  of  the  skull.  Some 
of  its  tendinous  fibers  continue  upward  to  the  i>haryngeal  s])ine  on  the  basilar 
process  of  the  occipital  bone. 

In  the  inteiTal  between  the  ori<i:ins  of  the  middle  and  inferior  constrictor 
muscles,  the  internal  larj/nrjcal  branch  (f  the  superior  laryngeal  nerve  and  the  superior 
laryngeal  artery  pierce  the  thyro-liyoid  membrane.  Near  the  upi>er  margin  of  the 
middle  constrictor  muscle  runs  the  gloss()-j)liarvngea]  nerve,  and  passing  beneath 
that  mar<2:in  is  the  stvl()-])harvnireus  muscle.  Its  ori<^in  is  covered  bv  the  hvo- 
glossus  muscle  and  the  lingual  artery,  which  lies  between  the  hyo-glossus  and  the 
middle  constrictor  muscle. 

DissKCTiox. — To  expose  the  oricjin  oi  the  superior  constrictor  muscle  it  is 
necessary  to  remove  the  internal  ]^tcry<r()i(l  nuiscle.  In  n^moving  the  origin  of  that 
muscle  from  the  pterygoid  fossa  ]>ivscrvc  the  tensor  ])al<iti  muscle,  which  lies 
between  the  internal  i)tery^()i(l  muscle  and  the  internal  ]>terygoid  plate. 

The  iiuperior  coiisfricfor  innxclf  is  a  tliin,  pale,  ([uadrilateral  muscle.     It  arises 
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The  Mucous  Coat,  or  mucous  membrane,  lining  the  pharynx  is  continuous 
with  that  of  the  Eustachian  tubes,  nasal  cavities,  mouth,  lar}'nx,  and  esophagus. 
It  contains  racemose  mucous  glands  and  scattered  lymphoid  follicles.  Because  of 
its  vascularity,  inflammation  of  this  membrane,  which  is  known  as  pharj-ngitis 
or  sore  throat,  frequently  occurs.  Through  the  continuity  of  the  mucous  mem- 
brane of  the  nose  and  larynx  the  catarrhal  process  may  extend  to  the  mucous 
membrane  of  those  cavities. 

Dissection. — Divide  the  posterior  wall  of  the  pharynx  in  the  median  line, 
and  detach  it  from  the  base  of  the  skull  as  far  as  the  lateral  wall.  Then  turn  the 
two  flaps  outward,  to  study  the  interior  of  the  pharj-nx. 

Beneath  the  petrous  portion  of  the  temporal  bone  the  cavity  of  the  pharynx 
extends  outward,  forming  a  pouch — the  pharyngeal  recess. 

The  Pharyngeal  Tonsil  of  Luschka  is  a  collection  of  lymphoid  tissue  in  the 
posterior  wall  of  the  pharynx,  near  its  junction  with  the  roof. 

The  Pharyngeal  Bursa  is  a  small  diverticulum  in  the  posterior  wall  of  the 
pharynx,  below  the  occipital  bone ;  it  is  most  conspicuous  in  the  fetus  and  in 

infants. 

Hypertrophy  of  the  Pharyngeal  Tonsil  is  the  source  of  adenoid  growths 
in  the  naso-pharynx.  Obstruction  of  the  posterior  nares,  loss  of  nasal  resonance  in 
the  voice,  and  mouth  breathing  result.  Extension  of  the  hypertrophic  process 
into  the  Eustachian  tubes  causes  obstruction  of  those  tubes,  tinnitus  aurium,  or 
peculiar  sounds  in  the  ears,  and  deafness. 

Post-pharyngeal  Abscess,  usually  resulting  from  caries  of  the  upper  cervical 
vertebra}  or  sui)puraiion  of  the  post-pharyngeal  lymphatic  gland,  may  bulge  into 
the  pharynx  and  cause  difficulty  in  deglutition  or  respiration.  Post-pharj''ngeal 
abscesses,  and  those  arising  in  the  j)terygo-maxillary  region  and  temporal  fossa,  may 
rupture  into  the  pharynx. 

There  are  seven  Openings  into  the  {)harynx :  The  two  posterior  nares,  two 
Eustachian  tubes,  mouth,  larynx,  and  esophagus. 

The  two  posterior  nares  (choanal)  are  at  the  highest  point  of  the  anterior  wall 
of  the  ])harynx.  They  are  separated  from  each  other  by  the  posterior  margin  of 
the  se])tum  of  the  nose.  Through  them  can  l>e  seen  the  middle  and  inferior  tur- 
binated bones.  When  a  mirror  is  placed  immediately  behind  the  soft  palate,  the 
superior  turl)inated  bones  can  also  be  seen. 

The  trum]x^t-sha]>e(l  orifices  of  the  Eustachian  tubes  are  in  the  lateral  walls 
of  the  ])harynx,  at  about  the  level  of  the  inferior  turbinated  bones.  It  should 
be  noticed  tliat  a  Eustachian  catlieter  carried  through  the  inferior  meatus  to  the 
posterior  wall  of  the  j)harynx.  rotated  outward,  and  drawn  forward  along  the 
lateral  wall  of  the  ])harynx  initil  it  i)asses  over  tlie  elevation  at  the  posterior  mar- 
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gin  of  the  Eustachian  orifice,  will  readily  slip  inio  the  Eiislachimi  tuhe  when 
pushed  backward  again.  Krom  their  orifices  the  Eustachian  tubes  are  directed 
Iwdward,  outward,  and  slightly  upwanl,  opening  into  the  tympanic  cavity  at  its 
anterior  wall.  The  inner  portion  of  the  Eustachian  tube  is  cartilaginous  on  the 
UjijxT  and  inner  sides,  and  fibrous  below.  The  outer  portion  of  the  Eustachian 
Uihf  has  bony  walls,  and  begins  in  the  receding  angle  between  the  squamous 
ami  petrous  jiortionfl  of  the  ti-nijjoral  bone. 

Thtiistlunus  of  the  fauces,  or  ]>ostcrior  ojiening  of  the  mouth,  is  situated  im- 
mcJiutely  below  the  posti'rior  nares  and  soft  palate.  Tlirough  the  istlimus  some  of 
the  structures  of  the  mouth  can  be  examined  from  behind.  Tho  pillars  of  the 
(muvs,  the  tonsils,  situated  in  the  recesses  of  the  fauces,  and  the  base. of  the  tongue 
ire  more  satisfactorily  seen  through  the  isthnms  of  the  fauces  than  through  the 
Imcoil  orifice.  The  base  of  the  tongue  holds  a  vertical  position,  and  overhangs  the 
epiglottis.  Between  the  tongue  and  the  epiglottis  are  the  three  glosso-epiglottidean 
folda  and  the  two  glosso^'piglottidean  pouches. 

The  superior  aperture  of  the  larynx  is  situateil  below  the  base  of  the  tongue. 
It  is  u  large,  Irianguinr-shaped  oiK'uing,  its  wider  portion  being  directed  ibrwai"d. 
It  slojMis  obliquely  ilomiward  and  backward  from  the  upper  extremity  of  the 
epiglottis.  It  is  bounded  in  front  by  the  epiglottis,  behind  by  the  interarj'tenoid 
fold  of  mucous  membrane,  and  on  each  side  by  the  aryteno-epiglottidean  fold 
hihI  the  tips  of  the  arytenoid  cartilages.  On  each  side  of  its  posterior  portion 
them  is  a  deep  depression,  the  sinus  pyrifw-mis,  in  which  foreign  bodies  may 


The  esophageal  opening  of  the  pharjmx  is  the  narrowest  portion  of  the 
l)hBr)-ni,  and  ie  hx-ated  l>ebind  the  lower  l>order  of  the  cricoid  cartilage. 

Reutions  of  the  Pharynx. — In  front  of  the  pharj-nx  are  the  posterior 
fUTK,  tile  soft  palate,  the  isthmus  of  the  fauces,  the  base  of  the  tongue,  the  hyoid 
f»li<>,  and  the  larj-nx.  Behind  it  are  the  prevertebral  fascia,  the  post-pharj-ngeal 
lymphatic  gland,  the  rectus  capitis  anticus  major  and  longus  colli  muscles,  and  tho 
Wiifl  of  the  upper  vertcbree.  Laterally,  its  upper  portion  is  in  relation  with  the 
Eustachian  tube,  the  inferior  maxillary  ner\-e,  the  styloid  process  of  the  temporal 
■"Up,  the  muscles  arising  from  that  process,  the  internal  pterygoid  muscles,  the 
pwulid  gland,  the  glosso-pliaryngeal,  pneumogastrie,  spinal  accessory,  hy|K>-glo8sal, 
'i"il  sjTiipathetic  nerves,  ascending  pharyngeal,  and  internal  carotid  arteries,  and  in- 
l^nul  jiigulnr  vein  ;  its  lower  portion  is  in  relation  laterally  with  the  carotid  sheath 
*"il  its  contents,  the  lower  part  of  the  external  carotid  artery,  the  commencement 
"1  tho  sui<t?rior  thyroid,  lingual,  and  facial  arteries,  the  lateral  lobe  of  the  thyroid 
™y.  the  slemo-thyroid  muscle,  and  the  deep  cer\-ical  chain  of  lymphatic  glain 
Abwe  the  pimryiix  is  that  i>orlion  of  the  base  of  the  skull  formed  by  the  body 
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the  sphenoid  bone  and  the  basilar  process  of  the  occipital  bone.     Below,  it  leads 
into  the  esophagus. 

While  studying  the  relations  of  the  pharj'^nx,  it  is  well  to  observe  some 
iinix)rtant  facts  associated  therewith.  The  body  of  the  sphenoid  bone  and  the 
basilar  process  of  the  occipital  bone  and  the  upper  three  cervical  vertebrae  can 
bo  palpated  with  the  finger  inserted  into  the  pharj^nx.  The  anterior  arch  of 
the  atlas  is  in  the  same  transverse  plane  as  the  hard  palate ;  the  body  of  the 
axis  is  in  the  same  transverse  plane  as  the  cutting  edges  of  the  upper  teeth; 
and  the  body  of  the  third  cervical  vertebra  is  just  below  that  of  the  axis.  In 
necrosis  of  the  body  of  the  sphenoid  bone,  basilar  process  of  the  occipital  bone, 
anterior  arch  of  the  atlas,  and  bodies  of  the  upper  cervical  vertebrse,  pus  and 
])i(H*cs  of  bone  may  be  discharged  through  the  pharj'-nx  and  mouth.  Sharp 
forvUjn  bodies  which  have  perforated  the  wall  of  the  pharjmx  may  wound  one 
of  the  carotid  arteries  or  the  internal  jugular  vein. 

\iu)oi)  Supply. — From  the  ascending  pharjmgeal  artery,  the  tonsillar  and 
ascending  palatine  branches  of  the  facial  artery,  the  superior  lary^ngeal  branch  of 
the  fiUf)orior  thyroid  artcrj^  and  the  inferior  laryngeal  branch  of  the  inferior 
thyroid  artery. 

Nerve  Supply. — From  the  pharyngeal  plexus  of  nerves. 

The  Veins  of  the  Pharynx  are  arranged  as  a  plexus  which  is  situated  between 
th(}  constrictor  muscles  and  the  prevertebral  fascia.  This  plexus  communicates 
above;  with  the  pterygoid  plexus  of  veins,  and  empties  into  the  terminal  portion  of 
th(i  facial  vein  or  into  the  internal  jugular  vein. 

The  Lymphatic  Vessels  of  the  Upper  Portion  of  the  Pharynx  terminat<3  in 
\h{>  post-pharvnojeal  gland  ;  those  of  the  middle  portion,  in  the  superior  deep  cervu- 
ciil  ^Mands ;  and  those  of  the  lower  portion,  in  the  inferior  deep  cervical  lymphatic 
glands. 

TIk;  Soft  Palate  is  a  nuisculo-membranous  and  freelv  movable  curtain.  Its 
niitrrior  margin  is  attached  to  the  posterior  border  of  the  hard  palate  ;  its  jX)sterior 
iiiar^nii  is  free,  and  forms  the  upper  boundary  of  the  isthmus  of  the  fauces.  From 
tJH'  center  of  this  curved  mart^in  the  uvula  is  suspended.  The  lateral  margins  are 
ntlachcd  to  the  side  of  the  i)harvnx.  Its  upper  surftiee  is  convex  ;  its  lower,  con- 
cave. The  mucous  membrane  on  the  ui)por  surface  is  continuous  with  that  of  the 
lluor  of  the  nasal  cavities,  and  the  nuicous  menil)rane  of  its  lower  surface  with  that 
of  ilie  roof  of  the  mouth.  Between  its  two  lavers  of  nuicous  membrane  are  the  two 
levatorcs  palati,  two  tensores  i)alati,  the  ])alato-])haryntreus,  palato-glossus,  and 
a/.v^os  uvuhe  muscles,  an  aponeunxis,  <2:lan(lulai  tissue,  vessels,  and  nerves.  The 
un«ler  ^urfaci^  of  the  soit  ])alate  cnutains  a  prominence  a  sliort  distance  behind  the 
last   molar  tooth.     This  elevation   is  produciMJ  ])y  the  hanuilar  process  of  the  in- 
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fernal  pterygoid  plate  of  the  sphenoid  bone,  which  is  the  guide  in  dividing  the 
npoiH'uroses  of  the  tensor  palati  and  levator  palati  muscles. 

Dissection. — Make  the  tisanes  tense  by  means  of  hooks,  and  reflect  the 
raucous  membrane  from  both  surfaces  of  the  soft  palate  and  from  the  pillars  of  the 
&uces.  Remove  the  mucous  membrane  and  pharj'ngeal  aponeurosis  from  the 
upper  portion  of  the  side  of  the  pharynx,  in  order  to  fully  expose  the  levatores  and 
tensoriis  palati  muscles,  which  have  been  seen  during  the  dissection  of  the  superior 
coi  islrictor  muscle  of  the  pharynx. 

The  Levator  Palati  Muscle  arises  from  the  under  surface  of  the  petrous 
I)ortioii  of  the  temporal  bone,  in  front  of  the  carotid  canal  and  from  the  under 
anj  ifluer  surfaces  of  the  cartilaginous  portion  of  the  Eustachian  tube.  It  i>asses 
internal  to  the  upper  margin  of  the  superior  constrictor  muscle  of  the  pharj-nx,  to 
reach  the  inner  surface  of  that  muscle,  and  is  inserted  into  the  (uilatine  apoueu- 
roeis  and  into  its  fellow  of  the  opposite  side,  in  front  of  the  azygoa  uvulie  muscle. 

Action. — It  elevates  the  soft  palat«  and  brings  it  into  contact  with  the 
losterior  wall  of  the  pharynx,  so  as  to  separate  the  naso-pharynx  from  the 
oro-pharj'nx  and  prevent  regurgitation  of  food  from  tlie  oro-pharj'nx  into  the  naso- 
pban'nx  and  nasal  cavities. 

The  Tensor  Palati  Muscle  arises  from  the  scaphoid  fossa,  which  is  situated 
bahiuJ  the  base  of  the  internal  pterygoid  plate,  from  the  spine  of  the  sphenoid 
bone,  and  the  outer  side  of  the  cartilaginous  portion  of  the  Eustachian  tube.  It 
i>  a  flat  muscle,  which  lies  on  the  outer  surface  of  the  internal  pterygoid  plate  and 
tenninates  in  a  tendon  which  winds  arouml  the  hanmlar  process  of  that  plate, 
Tlie  tendon  forma  almost  a  right  angle  with  the  muscle,  and  is  inserted  into  the 
pulaline  aponeurosis,  with  which  it  is  continuous,  and  into  the  transverse  ridge  on 
ihe  niider  surface  of  the  horizontal  plate  of  the  palate  bone.  A  bursa  facilitates 
Ihe  movement  of  the  tendon  over  the  hamular  process. 

.\cTioN. — It  rendoi-s  the  soft  palate  tense  and  opens  the  Eustachian  tube  dur- 
ing deglutition. 

The  Palato-pharyngeus  Muscle  is  situatetl  in  the  posterior  pillar  of  the 
fauc«8.  It  arises  from  the  soft  palate  by  two  slips,  which  are  separated  by  the 
Ifvator  palati  and  azj'gos  uvulte  muscles  and  are  continuous  with  the  correspond- 
ing slips  of  the  opposite  muscle,  and  also  has  an  origin  from  the  cartilage  of  the 
Eustachian  tube  (salpingo-pharyngeus).  It  passes  to  the  side  of  the  pharjnx  and 
J*"u  llie  stylo-pharyngeus  muscle,  to  be  inserted  into  the  posterior  border  of  the 
""Jwid  cartilage  below  the  base  of  the  superior  comu,  and  by  an  expansion  into 
we  pharj'ngeal  aponeurosis. 

Action. — It  elevates  the  pharj'ux  and  larynx  and  approximates  the  posterior 
plliiis  of  the  fauces. 
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The  Palato-glossus  Muscle  is  found  in  the  anterior  pillar  of  the  fauces.  It 
arises  from  the  under  surface  of  the  palatine  aponeurosis,  and  is  partly  continuous 
vnih  the  palato-glossus  muscle  of  the  opposite  side  in  front  of  the  azygos  uvulee 
muscle.  It  is  inserted  into  the  side  of  the  tongue,  and  is  partly  continuous  with 
the  transverse  muscular  fibers  of  that  organ. 

Action. — It  draws  the  side  of  the  soft  palate  downward,  and  elevates  the 
sides  and  back  part  of  the  tongue,  thus  constricting  the  isthmus  of  the  fauces  to 
prevent  the  morsel  of  food  from  being  driven  back  into  the  mouth  in  deglutition. 

The  Azygos  Uvulae  Muscle  is  a  double  muscle,  and  arises  from  the  palatine 
aponeurosis  and  the  posterior  nasal  spine  on  the  horizontal  plate  of  the  palate 
bone,  and  is  inserted  into  the  mucous  membrane  of  the  uvula. 

Action. — It  elevates  and  shortens  the  uvula. 

The  Palatine  Aponeurosis  is  a  thin  but  dense  fibrous  membrane,  which  is 
attached  to  the  posterior  margin  of  the  hard  palate  and  gradually  disappears  as  it 
approaches  the  posterior  or  free  border  of  the  soft  palate.  Laterally,  it  is  continu- 
ous with  the  pharyngeal  aponeurosis.  It  receives  the  tendinous  expansion  of  the 
tensor  palati  muscle,  and  gives  form  to  the  soft  palate. 

The  glandular  tissue  of  the  soft  palate  is  most  abundant  in  its  upper  surface, 
although  there  is  some  adenoid  tissue  in  its  under  surface. 

Blood  Supply. — From  the  dorsalis  linguae  and  the  ascending  pharjmgeal 
artery,  the  ascending  palatine  branch  of  the  facial  artery,  and  the  posterior  pala- 
tine branch  of  the  internal  maxillary  artery. 

The  veins  correspond  to  the  arteries.  The  lymphatics  empty  into  the  glands  at 
the  angle  of  the  jaw. 

Nerve  Supply. — From  Meckel's  ganglion,  the  glosso-pharyngeal  nerve,  the 
pharyngeal  plexus  of  nerves,  and  the  otic  ganglion.  The  tensor  palati  muscle  is 
supplied  by  a  branch  from  the  otic  ganglion.  The  levator  palati,  palato-glossus, 
palato-pharj'ngeus,  and  azygos  uvula^  muscles  are  probably  supplied  by  branches 
from  the  pharyngeal  plexus,  which  are  derived  from  the  s{)inal  accessory  nerve. 

Clefts  of  the  Soft  Palate  may  exist  independently  of  clefts  of  the  hard 
palate.  They  are  widened  by  the  tensor  palati,  levator  palati,  palato-glossus, 
and  palato-pharyngeus  muscles.  These  clefts  give  rise  to  difficulty  in  deglutition, 
because  they  allow  food  to  pass  into  the  naso-])liarynx  and  nose.  Before  closing 
the  cleft,  the  ai)oneuroses  of  these  muscles  are  divided  to  prevent  them  from  caus- 
ing tension  upon  the  sutures.  The  a]X)neuroses  of  the  tensor  palati  and  levator 
palati  muscles  may  be  divided  by  one  incision.  A  slender  bistoury,  with  its 
cutting  edge  directed  forward  and  ujiward,  is  inserted  into  the  soft  palate  slightly 
in  front  of  and  close  to  the  inner  side  of  the  hannilar  i)rocess  of  the  internal 
pterygoid  plate  of  the  sphenoid  bone,  until  it  projects  through  the  superior  surface 
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iif  tliosoft  palate.  As  the  knifo  is  pushed  upwanl  it  cuts  tin;  tonsor  palati  aiHiiiou- 
rosii  The  bistoury  is  tlien  carried  upward,  fiirwurd,  and  inward,  cutting  the 
superior  surface  of  the  soft  palate  for  a  distance  sufficient  to  allow  severance  of  the 
levator  [lalati  sponturosis.  The  palato-glossus  and  palato-pharyngcus  muscles  can 
bo  ilividwl  hy  a  shallow  incision  across  each  of  the  pillars  of  the  fauces.  The 
atl^ment  of  the  pklatine  aponeurosis  to  the  posterior  margin  of  the  hai-d  palate 
may  also  cause  difficulty  in  approximating  tlie  freshened  margins  of  the  cleft,  and 
sliould  be  divided  as  far  as  ncce^ary.  The  success  of  the  operation  depends 
chicliy  upon  llie  rulief  of  teiisian  upon  tht;  sutures. 

Paralysis  of  the  Muscles  of  the  Soft  Palate  and  Pharynx  nmy  occur 
during  convalescence  from  diphtheria.  As  a  result,  there  is  difficulty  in 
swallowing  and  regurgitation  of  food  through  the  uose. 


THE  LARVNX. 


Tbr  larynx  is  a  niembrano-cartilaginous,  box-like  organ.  It  is  the  organ  of 
'■^ice,  assists  in  protecting  the  respiratory  tract  from  the  entrance  of  foreign  liodies 
Juriiig  deglutition,  and  closes  the  respiratory  tract,  so  that  the  chest  can  be  made 
finn  during  great  muscuhir  effort.  It  is  situated  at  the  upper  portion  of  the 
f«s|»irator5'  tract,  above  the  trachea  and  in  front  of  the  lower  portion  of  tlie  pharj'ux. 
Anteriorly,  it  is  covered  by  skin,  superficial  and  deep  fasciie,  two  thin  layers  of 
"luacular  tissue,  and,  occasionally,  a  process  of  the  middle  lobe  of  the  thyroid 
?l«»«i(I,  The  superficial  stratum  of  muscular  tissue  is  comjiosed  of  the  sterno- 
liv-oid  and  oino-byoid  muscles ;  the  deep  stratum,  of  the  stemo-tliyroid  niid  thyro- 
tvoid  muscles.  The  great  vessels  lie  on  each  side  of  the  larynx  in  the  groove 
btftwet-n  the  larj'nx  and  the  sterno-mastoid  muscle.  It  is  suspended  from  the  skull 
^y  tlie  stylo-hyoid  liguiuent,  the  muscles  attachetl  to  the  superior  surface  of  the 
liyoid  bone,  and  the  stylo-pharyngeus  and  palato-pharyngeus  muscles,  which  are 
inserted  into  the  iwsterior  borders  of  the  alie  of  the  thyroid  cartilage.  It  is  lined 
uitornally  by  mucous  membrane  which  is  continuous  above  with  that  lining  the 
prtttrinx,  aii<l  l>elow  with  that  of  the  trachea.  It  consists  of  three  single  cjtrtilages 
ittd  ihri>e  pairs  of  cartilages  united  by  membranes,  ligamenlit,  and  muscles.  The 
ihtx-v  single  i-artiltigts  are  the  thyroid,  cricoid,  and  epiglottis;  the  pairetl  ones  are 
l!"5  an'lenoid,  cornicula  laryngis,  and  cuneiform.  The  larynx  is  larger  in  all  its 
ilitDcosions  in  the  male  than  in  the  female. 

The  Superior  Aperture  of  the  Larynx  inclines  obliquely  downward   and 
Witwjin].     Il  is  Iwunded  in  front  by  the  epiglottis ;  l)ehind,  by  the  interarj'tenoid 
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fold  of  mucous  membrane ;  and  at  the  sides,  by  the  aryteno-epiglottidean  folds 
and  the  tips  of  the  arytenoid  cartilages. 

The  aryteno-epiglottidean  folds  extend  from  the  sides  of  the  epiglottis  to  the 
summits  of  the  arytenoid  cartilages.  They  are  composed  of  two  layers  of  mucous 
membrane,  between  w^hich  are  a  supporting  layer  of  connective  tissue ;  the  cor- 
nicula  laryngis,  which  rest  upon  the  summits  of  the  arytenoid  cartilages ;  the  cunei- 
form cartilages,  w^hich  lie  in  front  of  the  arytenoid  cartilages ;  and  the  arj'^teno- 
epiglottidean  muscles.  In  viewing  the  larynx  from  above,  the  corniculum  larj^ngis 
and  cuneiform  cartilage  appear  as  two  small  swellings  in  the  arj^teno-epiglottidean 
fold.  In  these  folds  there  is  much  loose,  submucous  tissue,  which  is  the  chief  site 
of  the  swelling  in  edema  of  the  larjmx.  This  sw-elling  may  be  so  extensive  as  to 
interfere  seriously  with  the  entrance  of  air  into  the  larynx,  and  larj^ngotomy, 
tracheotomy,  or  intubation  may  become  necessar3\ 

The  sinus  pyriformis,  which  is  between  the  aryteno-epiglottidean  fold  and 
the  ala  of  the  thyroid  cartilage,  the  three  glosso-epiglottidean  folds,  and  the 
yalleculse,  between  the  epiglottis  and  the  base  of  the  tongue,  have  been  previously 
described. 

Two  pairs  of  folds  may  be  seen  stretching  across  the  cavity  of  the  larj'nx. 
The  upper  pair  is  formed  by  the  false  yocal  cords,  and  the  lower  pair  by  the  true 
cords,  which  are  more  closely  approximated.  A  depression — the  ventricle  of  the 
larj'nx — exists  between  the  true  and  false  cords.  The  intorv^al  between  the  true 
vocal  cords  is  the  chink  of  the  glottis,  or  rima  glottidis.  The  true  vocal  cords 
divide  the  larynx  into  a  supra-rimal  and  an  infra-rimal  portion. 

The  Supra-rimal  Portion  of  the  larynx  extends  from  tlie  superior  ai>crture  to 
the  true  vocal  cords.     It  is  wide  and  triangular  above,  and  becomes  narrow  below. 

The  Infra-rimal  Portion  is  compressed  laterally  above,  and  becomes  circular 
below,  where  it  is  surrounded  by  the  cricoid  cartilage  and  leads  into  the  trachea. 
In  laryngotomy  the  knife  enters  this  portion  of  the  larynx  and  is  directed  down- 
ward and  backward  to  avoid  the  vocal  cords. 

Dissection. — Clean  the  anterior  portion  of  the  external  surface  of  the  larynx, 
entirely  removing  the  attachments  of  the  sterno-hyoid,  omo-hyoid,  and  thyro- 
hvoid  muscles  from  the  hvoid  bone,  those  of  the  tlivro-livoid  and  sterno-thvroid 
muscles  from  the  thyroid  cartilage,  and  the  attachments  of  the  inferior  constrictor 
muscles  of  the  pharynx  from  the  thyroid  and  cricoid  cartilages.  Avoid  injuring 
the  superior  laryngeal  artery  and  the  internal  branch  of  the  superior  laryngeal 
nerve,  which  pierce  the  thyro-hyoid  membrane  ;  the  external  laryngeal  ner\'e, 
which  supplies  the  inferior  constrictor  and  the  cri(Mvthyroid  muscle  ;  the  crico- 
thvroid  arterv,  which  crosses  the  crico-thvroid  membrane  ;  and  the  recurrent 
laryngeal  nerve  and  inferior  laryngeal  arterv,  which  i>ass  to  the  larynx  behind 


i3b  more  nearly  approximated  than  the  false  i 
laiA'iigitis  the  true  vocal  wrds  are  of  a  pinkish  color,  ami  the  remainder  of  the 
larrns  is  red  and  swollen.  This  swelling,  or  edema,  of  the  glottis  is  produced  by  a 
flerous  infiltration  into  the  subinucou3  areolar  tissue ;  and  if  present  to  a  marked 
dt-^ree,  ia  best  treated  by  scarification ;  it  luay,  however,  necessitate  intubation, 
Iftr\-iig<^toniy,  or  tracheotomy. 

The  Hyoid  Bone  is  on  important  adjunct  to  the  larj-nx.  It  prevents  collapse 
of  the  pharynx  over  the  su[>erior  aperture  of  the  larynx,  and  from  it  the  larj-nx 
suspended  by  the  thyro-hyoid  membrane  and  thyro-hyoid  ligaments.  The 
great^T  eomua  of  this  hone  arc  important  guides.  The  tip  of  the  greater  comu  is 
op|X)6ite  the  origin  of  the  lingual  artery,  just  above  the  level  of  that  of  the 
««perior  thyroid  artery,  and  just  below  the  level  of  the  origin  of  the  facial  artery. 
In  the  operation  for  ligation  of  the  lingual  artery  in  the  lingual  triangle  the 
incision  is  made  just  above  and  parallel  with  the  greater  eornu  of  the  hyoid  hone. 
This  bone  is  sometimes  fractured  by  external  violence,  as  in  choking  or  throttling, 
and  has  been  broken  by  muscular  action.  The  body  of  the  bone  is  rarely  frac- 
tured, one  of  the  greater  cornua  usually  being  fractured. 

The  Movements  of  the  Larynz  en  manse  are  in  but  two  directions — upward 
and  downward.  The  mo;;t  marked  movements  are  perfonned  during  deglutition, 
prior  to  which  llic  larynx,  as  well  as  the  pharynx,  is  drawn  upward.  By  this 
means  closure  of  the  superior  aperture  of  the  larynx  is  facilitated,  and  elevation  of 
Ihe  phat^nix  aids  the  constrictor  muscles  of  the  pharynx  to  grasp  the  morsel  of 
food.  The  larynx  is  elevated  by  the  following  muscles :  The  digastric,  the  stylo- 
hyoid, the  mylo-hyoid,  the  genio-hyoid,  the  lower  portion  of  the  genio-hyo-glossus, 
the  stylo-pharyngeus,  and  the  palato-pharyngeus.  It  is  depressed  by  the  sterno- 
hyoid, the  stemo-thyroid,  and  the  omo-hyoid  muscles. 

LaryngOtomy   is    performed    through    the    erico-thyroid    membrane.      The 

shoulders  are  elevated  by  a  pillow,  the  head  and  neck  are  extended,  a.  firm  support 

IS  placed  under  the  neck,  and  the  face  is  made  to  look  directlj'  forward  so  that 

■Jie  relations  of  the  structures  in  the  median  line  of  the  neck  may  not  be  distorted. 

The  thyroid  and  cricoid  cartilages  and  the  crico-thyroid  space  are  outlined,  tlie 

lon-nx  is  gently  steadied  with  the  thumb  and  fingers  of  one  hand,  and  an  inci- 

'ion  oae  and  one-half  inches  long  is  made  in  the  median  line  over  the  lower  ]mrt 

otlhetliyroid  cartilage,  the  crico-thyroid  membrane,  and  the  cricoid  cartilage.    The 

skin,  the  superficial  fascia,  and  the  superficial  layer  of  the  deep  fascia  are  divided  ; 

we  etemo-hyoid  and  stemo-thyroid  muscles  are  separated  from  the  corresponding 

moscltaof  the  opposite  side;  the  pretracheal  fascia  is  divided  ;  and  the  central  por- 

ti'iii  of  the  crico-thyroid  membrane  is  divided  transversely  along  the  upper  border 

01  the  cricoid  cartilage.      By  dividing  the  lowest  portion  of  the  membrane  the 
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cricothyroid  arteries  and  the  true  vocal  cords  are  avoided,  and  if  the  knife  is 
directed  downward  and  backward,  the  vocal  cords  are  in  less  danger. 

Excision  of  the  Larynx  is  sometimes  performed  for  removal  of  malignant 
disease  of  that  organ  ;  but  the  results  of  the  operation  are  so  discouraging  that  a 
palliative  tracheotomy  is  usually  preferred. 

The  Trachea  is  directly  continuous  with  the  lower  portion  of  the  larynx,  ao 
that  the  larynx  appears  to  be  the  upper  extremity  of  the  trachea  modified  for  the 
performance  of  certain  special  functions.  The  trachea  varies  between  four  and 
one-half  and  five  inches  in  length  and  three-fourths  of  an  inch  and  one  inch  in 
width.  On  transverse  section  it  is  shaped  like  a  bar  horseshoe,  the  indentation 
being  posteriorly  for  the  accommodation  of  the  esophagus.  The  trachea  is  com- 
posed of  cartilaginous  rings,  which  are  connected  by  fibrous  membrane.  The 
rings  are  horseshoe-shaped,  with  the  open  end  posteriorly  ;  this  inten'al  is  filled  by 
the  fibro-elastic  membrane,  which  yields  to  pressure  of  bodies  passing  through  the 
esophagus,  thus  providing  additional  space  during  deglutition.  The  trachea  con- 
tains from  sixteen  to  twenty  of  these  rings,  seven  or  eight  of  which  are  above  the 
upper  margin  of  the  sternum.  When  the  head  and  neck  are  in  the  long  axis  of 
the  body,  about  two  inches  of  the  trachea  are  above  the  sternum,  and  by  full 
extension  of  the  head  and  neck  this  distance  mav  be  increased  to  three  inches. 
The  trachea  is  quite  superficial  at  its  up[)er  extremity,  but  rapidly  becomes  deeply 
situated  as  it  descends ;  this  is  one  of  the  retisons  for  preferring  high  tracheotomy. 

Relations  of  the  Cervical  Portion  of  the  Trachea. — In  front  are  the 
skin  ;  the  superficial  fascia;  the  superficial  layer  of  the  deep  fascia,  which  is  here 
composed  of  two  layers;  a  coniniunicating  branch  between  the  anterior  jugular 
veins,  situated  just  above  the  sternum  ;  the  sterno-hyoid  and  sterno-thyroid  mus- 
cles ;  the  istlnnus  of  the  tlivroid  bo<lv  ;  the  inferior  thvroid  veins  or  thvroid  plexus 
of  veins ;  occasionally,  tlie  thymus  ^land  or  the  remains  of  that  gland  ;  the  pre- 
tracheal fascia,  and  the  tliyroidea  inia  artery  when  present.  Occasionally,  a  high 
innominate  artery  or  left  innominate  vein  mav  be  in  front  of  the  trachea  at  the 
root  of  the  neck.  Beliind  the  cervical  portion  of  the  trachea  is  the  esophagus. 
On  each  side  of  it  are  the  lateral  lobes  of  the  thvroid  bodv,  the  recurrent  lar\-n- 
geal  nerves,  the  terminal  portions  of  the  inferior  thyroid  arteries,  and  the  carotid 
sheaths  inelosin<2j  the  common  carotid  arteries,  internal  jugular  veins,  and  pneumo- 
gastric  nerves.  The  tracliea  will  bt^  more  c()mj)letely  deseribed  under  the  section 
on  the  Chest. 

Tracheotomy. — The  windpipe  may  be  o])ene(l  (Mther  above  or  below  the 
isthmus  of  the  thyroid  gland  ;  the  former  j)roeedure  being  known  as  high,  the 
latter  as  low,  tracheotomy.  Ili^^h  tracheotomy  is  the  easier  of  the  two  operations, 
because  the  tirst  part  of  the  trachea  is  h^^s  (lee])ly  plaeed  and  is  somewhat  larger 
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and  le38  mobile,  being,  therefore,  more  accessible  than  the  part  just  above  the 
sternum.  Furthermore,  the  inferior  thyroid  veins,  lying  upon  the  trachea  below 
the  isthmus,  the  occasional  presence  of  a  thyroidea  ima  artery,  and  in  infants  the 
upper  part  of  the  thymus  gland,  add  to  the  difficulties  of  the  low  operation.  It  is 
also  to  be  remembered  that  the  innominate  arterj'  or  the  left  innominate  vein  may 
cross  the  trachea  higher  than  usual  and  might  be  encountered  in  the  low  opera- 
tion. 

For  the  performance  of  the  operation  the  head  is  well  extended  and  so  held 
by  an  assistant  that  the  median  line  of  the  face  will  be  in  line  with  the  median 
line  of  the  neck.     A  firm  cylindric  cushion  or  a  large  bottle  is  so  placed  under 
the  back  of  the  neck  as  to  render  its  anterior  region  prominent.     The  parts  are 
steadied  with  the  fingers  and  thumb  of  one  hand.     The  various  landmarks,  such 
IS   the  pomum  Adami  and  the  cricoid  cartilage,  are  recognized  by  palpation.     The 
incision  extends  from  about  the  lower  border  of  the  thyroid  cartilage  downward 
for  two  and  a  half  inches  in  the  median  line.     It  is  made  from  below^  upward,  and 
divides  skin  and  superficial  fascia.     The  anterior  jugular  veins,  which  lie  alongside 
of   the  median  line,  may  now  appear,  and  should  be  avoided  by  cutting  between 
tliem  and  drawing  them  aside.    The  two  layers  of  the  superficial  layer  of  the  deep 
cervical  fascia  are  then  divided  either  uix)n  a  director  or  with  the  free  hand.     The 
intcrx'al  between  the  flat  pretracheal  muscles  is  recognized,  and  the  w'ound  deep- 
ened by  "  blunt  dissection  '* ;  the  director  or  the  handle  of  the  knife  being  used 
to  slit  down  the  soft  parts  in  the  median  line  until  the  pretracheal  fascia  is  reached. 
The  pretracheal  fascia  is  incised  and  the  tracheal  rings  are  fully  exposed,  the 
director  or  handle  of  the  knee  being  again  used  in  order  to  avoid  hemorrhage. 
The  isthmus  of  the  thyroid  gland  is  depressed,  if  need  be,  to  gain  additional  space. 
Hemorrhage   having  been   checked  and   the   tracheal   rings   fully  exposed, 
the  trachea    is   held    steady   with    a    tenaculum    and    a   sharp    narrow-bladed 
Itnife,  with  its  cutting  edge  directed  upward,  is  thrust  into  the  windpipe  and  two 
^r  three  rings  divided  from  below  upward.     The  edges  of  the  tracheal  wound  are 
then  held  apart   with  a  dilator,  hooks,  or  a  loop  of  silk  passed  through  each 
^^^'    False   membrane,    if    present,    is   withdrawn,    and    the    tracheal   tube   is 
inserted. 

After  opening  the  windpipe  it  will  usually  be  noticed  that  respiration  is  much 
slower,  owing  to  the  fact  that  plenty  of  air  is  admitted  ;  whereas  prior  to  the 
^P^ration  the  breathing  was  humed,  on  account  of  the  obstruction. 

It  is  important  during  the  operation  that  the  trachea  be  kept  exactly  in  the 
^^ian  line,  otherwise  it  may  be  opened  on  one  side,  or,  from  being  carelessly 
^^^n  to  one  side  by  the  assistant,  it  may  be  missed  altogether,  and  the  operator, 
as  has  occurred,  may  expose  the  vertebral  column  before  the  error  is  recognized. 
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It  is  also  essential  to  thoroughly  expose  the  rings  of  the  trachea  by  clearing  away 
the  pretracheal  fascia;  such  exposure  prevents  the  mistake  of  introducing  the 
tracheal  tube  under  that  fascia,  instead  of  into  the  windpipe,  thereby  increasing 
the  respiratory  difficulty. 

In  children  the  cricoid  cartilage  is  sometimes  divided  in  addition  to  the 
tracheal  rings,  thus  converting  the  operation  into  a  laryngo-tracheotomy. 

In  the  low  operation  the  same  general  rules  are  observed  as  in  the  high 
operation ;  the  incision  extends  from  the  top  of  the  sternum  to  the  cricoid  carti- 
lage. After  division  of  the  skin  and  fasciae,  the  wound  is  deepened  by  blunt 
dissection,  for  there  is  here,  of  course,  more  danger  of  hemorrhage  than  in 
the  previously  described  operation.  The  inferior  thyroid  veins,  or  thyroid  plexus 
of  veins,  which  lie  upon  the  pretracheal  fascia,  should  be  displaced,  and  the 
trachea  thoroughly  exposed,  the  forefinger  being  passed  into  the  wound  firom 
time  to  time  as  the  wound  is  deepened,  in  order  to  ascertain  the  relations  of 
the  tissues,  recognize  abnormal  vessels,  and  feel  the  tracheal  rings. 


THE  NOSE, 

The  Nose  is  the  uppermost  portion  of  the  respiratory  tract.  It  contains  the 
special  organs  of  the  sense  of  smell,  and  removes  particles  of  dust  from  and  warms 
and  moistens  the  inhaled  air ;  therefore,  when  the  nasal  passages  are  occluded, 
disease  of  the  lower  portion  of  the  respiratory  tract  is  more  likely  to  occur.  It 
may  be  divided  into  the  nose  proper  and  the  nasal  cavities  or  fossas. 

The  Nose  proper  resembles  a  pyramid  with  three  sides,  the  posterior  of 
which  is  wanting  and  directed  toward  the  nasal  cavities.  The  two  lateral  surfaces 
are  triangular,  covered  by  skin,  and  form  a  part  of  the  ftice.  The  apex  of  the 
pyramid — the  root  of  the  nose — joins  the  forehead.  Below  its  root  it  broadens  into 
the  bridge  or  dorsum  of  the  nose.  Sinking  of  the  bridge  of  the  nose  occurs  in 
children  wlio  are  affected  by  congenital  syphilis,  and  who  suffer  from  syphilitic 
corvza  or  "  snuffles.'*  The  severe  nasal  catarrh  modifies  the  nutrition  of  the 
surrounding  structures,  and  causes  imperfect  development  of  the  adjacent  bones. 
The  two  lateral  borders  of  the  nose  are  continuous  with  the  face.  The  anterior 
border  is  free,  and  terminates  below  in  the  lobule  or  tip  of  the  nose.  The  lateral 
surfaces,  below,  slope  outward  into  tlie  alae  or  wings  of  the  nose,  which  form 
the  lower  ])or(lers  of  those  surfaces. 

The  base  of  the  nose  presents  two  apertures,  the  anterior  nares,  or  nostrils, 
which  are  separated  by  a  median  pillar  or  columna.      The  anterior   nares  are 
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guarded  internally  by  short  stiff  hairs,  or  vibrissse,  which  sift  small  bodies  out  of 
the  inhaled  air.  The  anterior  nares  open  into  the  vestibule  of  the  nose,  which  is 
the  portion  of  the  nasal  cavities  within  the  cartilaginous  portion  of  the  nose 
proper.  As  the  base  of  the  nose  is  in  a  slightly  lower  plane  than  the  floor  of  the 
nasal  fossae,  the  base  of  the  nose  should  be  elevated  with  the  speculum  in  m&king 
an  examination  of  the  nasal  cavities. 

The  walls  of  the  nose  proper  are  formed  above  by  the  nasal  bones,  the  nasal 
spine  of  the  frontal  bone,  and  the  nasal  processes  of  the  superior  maxillary  bones ; 
and,  below,  by  the  lateral  cartilages  of  the  nose. 

The  skin  is  loosely  adherent  to  the  upper  part  of  the  nose,  but  is  closely 
attached  over  the  alse  and  lobule.      It  contains  sebaceous  glands,  which  are  espe- 
cially numerous  at  the  lower  part  of  the  nose.     Therefore,  acne  and  comedones  are 
common  in  this  location.     Acne,  or  pimples,  and  other  inflammatory  affections 
upon  the  alee  and  lobule  of  the  nose  are  painful  on  account  of  the  density  of  the 
tissues,  which  prevents  swelling  and  causes  increased  pressure  on  the  nerves.     The 
skin  of  the  nose  is  also  commonly  affected  by  acne  rosacea  and  lupus,  especially 
lupus  er}'thematosus,  which  develops  upon  the  nose,  ears,  and  face  more  frequently 
than  on  other  portions  of  the  body.     Rodent  ulcer^  another  affection  which  has  a 
predilection  for  the  nose,  frequently  commences  in  the  crease  between  the  cheek 
and  the  ala  of  the  nose.     This  is  a  not  uncommon  site  for  epUhelioma. 

Blood  Supply. — ^The  nose  proper  is  supplied  by  the  nasal,  angular,  infra- 
orbital, lateral  nasal,  and  superior  coronary  arteries.  The  numerous  and  freely 
anastomosing  vessels  of  the  exterior  of  the  nose  communicate  with  those  in  the 
mucous  membrane  ;  hence  it  happens  that  in  many  cases  of  inflammatory  disease 
of  the  nasal  mucosa  there  is  congestion  of  the  cutaneous  vessels. 

On  account  of  its  free  blood  supply,  the  skin  of  the  nose  offers  a  good  field 
for  plastic  operations.  Restoration  of  the  nose  by  a  plastic  operation  is  known 
as  rhinoplasty.  The  flap  may  be  derived  from  the  forehead,  as  in  the  Indian 
Daethod,  or  from  the  inside  of  the  arm,  as  in  the  Tagliacotian  method.  The  flaps 
^y  also  be  taken  from  the  cheeks,  or  the  flaps  from  the  cheeks  may  be  placed 
^th  their  cutaneous  surface  inward  and  covered  with  a  flap  from  the  forehead, 
^n  the  nose,  as  in  the  scalp,  the  free  blood  supply  prevents  sloughing  of  portions 
^f  the  organ  almost  cut  away  and  then  reposited,  and  small  scars  are  formed 
in  the  repair  of  wounds. 

Nerve  Supply. — The  nose  proper  is  supplied  by  the  nasal,  infra-trochlear, 
*nd  infra-orbital  nerves.  The  muscles  of  tlie  nose  proper,  which  have  been 
considered  with  the  description  of  the  face,  are  supplied  by  the  facial  nerve. 

The  veins  of  the  nose  projyer  empty  into  tlie  ophthalmic  and  facial  veins. 
There  is  a  network  of  rather  large  anastomosing  veins  in  the  tip  of  the  nose. 
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The  lymphatics  of  the  nose  pro^^er  pass  to  the  submaxillary  lymphatic  glanda 

Because  of  their  exposed  position  and  the  absence  of  subcutaneous  fat  which 
protects  underlying  vessels,  the  lobule  and  alae  of  the  nose,  like  the  piuua  of  the 
ear,  are  frequently  frozen  and  may  be  the  site  of  gangrene  resulting  therefrom. 

Dissection. — Remove  the  tissues  covering  the  nasal  bones  and  lateral  car- 
tilages of  the  nose. 

The  nasal  bones  are  thick  and  narrow  at  their  upper  extremities,  and  thin, 
broad,  and  much  exposed  to  injury  at  their  lower  portion ;  consequently  these 
bones  are  more  frequently  fractured  near  their  lower  margins.  A  blow  at  the  root 
of  the  nose  is  far  more  likely  to  break  the  cribriform  plate  of  the  ethmoid  bone 
and  the  anterior  walls  of  the  frontal  sinuses  than  the  nasal  bones.  Fractures  of 
the  nasal  bones  may  be  reduced  by  maniimlation  of  the  fragments  betw^een  the 
fingers  extenially  and  a  grooved  director  introduced  into  the  nasal  fossse.  Owing 
to  their  vascularity,  the  nasal  bones  unite  quickly.  In  congenital  syphilis  destruc- 
tion of  the  bones,  especially  of  those  of  the  septum,  causes  the  bridge  of  the  nose 
to  sink.  Congenital  protrusions  of  the  membranes  of  the  brain  or  the  brain 
itself  may  occur  at  the  root  of  the  nose.  They  are  known  as  sincipital  meningo- 
celes and  cncephaloceles,  and  appear  because  of  incomplete  union  of  the  frontal 
bone  with  the  cribrifonn  plate  of  the  ethmoid  bone  and  with  the  nasal  bone& 
The  skin  over  these  tumors  may  be  highly  vascular  and  present  some  resemblance 
to  that  over  a  nevus. 

The  cartilages  in  the  framework  of  the  nose  consist  of  a  superior  and  an 
inferior  lateral  cartilage  and  sesiimoid  cartilages  on  each  side,  and  the  cartilage  of 
the  si^ptum. 

The  superior  lateral  cartilages  are  triangular.  Their  anterior  margins  are 
partly  continuous  with  the  anterior  border  of  the  cartihige  of  the  septum,  to  which 
they  are  closely  applied.  Their  j)osterior  margins  are  closely  united  to  the  superior 
niaxilla>  and  the  lower  bonlcT  of  the  nasal  l)oii(\<.  Their  inferior  borders  are 
attaeluMl  to  the  inferior  lateral  eartiln<res.  Their  outer  surfaces  are  covered  by  the 
skin  and  the  nuiseular  and  fibrous  tissue  of  the  nose  ;  and  their  inner  surfaces  by 
the  nasal  nuieous  inenil>rane.  A\'1i(mi  the  superior  lateral  cartilage  is  detached 
from  the  nasal  ])one  by  tramnatism,  considerable  i)ain  in  the  nose  is  produced 
by  injury  of  the  nasid  nerve,  which  emerges  between  this  cartilage  and  the  nasal 
bone. 

The  inferior  httrral  cnrffJn(/(s  are  sliMr])ly  bent  around  in  front  of  the  anterior 
nari^s,  so  that  they  are  e(an])(>se<l  of  an  inner  and  an  outer  portion.  The  inner 
portion  lies  in  contact  with  the  corresponding  portion  of  the  opposite  inferior 
lateral  cartilage  on  the  inner  side  of  jlir  anterior  naris,  forming  part-  of  the  col- 
umna.     The  outer  i»ortion  is  oval  and  enrvt^s  backward  in  the  ala  of  the  nose.    It 
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is  attached  to  the  superior  lateral  cartilage  and  the  superior  maxilla  hy  dense 
Ebrous  tissue,  iu  which  the  sesamoid  cartilages  are  found.  The  margin  of  the 
alie  of  the  nose  is  not  formed  by  the  inferior  lateral  cartilage,  but  by  the  dense 
fibrous  tissue  which  forms  the  framework  of  the  nose  proper  where  the  bones 
and  cartilages  are  absent. 

The  sesamoid  or  accessory  cartilages  are  usually  four  in  number  in  each  lateral 
wall  of  the  nose  proper.  Two  of  these  cartilages  are  situated  in  the  fibrous  tissue 
which  connects  the  inferior  lateral  cartilage  with  the  nasal  process  of  the  superior 
maxilla.  Just  above  these  are  the  other  two,  which  are  called  the  accessory  quadrate 
cartilages.  Additional  sesamoid  cartilages  may  be  found  in  the  fibrous  tissue 
which  completes  the  framework  of  the  nose  proper,  but  the  four  previously 
mentioned  are  the  only  constant  sesamoid  cartilages. 

The  septal  cartilage  is  placed  iu  the  antero-inferior  portion  of  the  septum,  fill- 
ing the  angular  interval  between  the  vertical  plate  of  the  ethmoid  bone  and  the 
vomer.  It  is  quadrilateral  in  fonn.  Its  posterior  superior  border  is  in  contact 
with  the  vertical  plate  of  the  ethmoid  bone,  which  is  sometimes  grooved  to 
receive  it.  Its  posterior  inferior  border  joins  the  anterior  nasal  spine  of  the 
superior  maxilla,  and  the  vomer,  which  may  be  grooved  for  its  reception.  The 
upper  portion  of  its  anterior  superior  border  is  attached  to  the  crest  on  the 
under  surface  of  the  junction  of  the  nasal  bones,  and  below  the  nasal  bones  the 
sides  of  this  border  are  continuous  with  the  superior  lateral  cartilages ;  it  termi- 
nates just  above  the  tip  of  the  noso  between  the  inner  plates  of  the  two  inferior 
lateral  cartilages.  The  anterior  inferior  border  is  short,  and  extends  backward  and 
downward,  above  the  columna,  to.the  anterior  nasal  spine,  which  it  embracea 

The  cartilages  and  other  soft  tissues  of  the  cartilaginous  portion  of  the  nose 
may  be  destroyed  by  lupus  vulgaris,  the  bones  not  being  involved.  The  nose  may 
be  repaired  by  one  of  the  methods  of  plastic  operation  (rhinoplasty)  previously 
mentioned. 

Dilativg  specula  introduced  into  the  anterior  nares  should  not  be  inserted 
beyond  the  cartilaginous  portion  of  the  nose,  on  account  of  the  pain  produced  by 
pressure  upon  resisting  bony  slniclures. 

Dissection. — Hold  the  anterior  segment  of  the  skull  so  that  the  light  enters 
the  nasal  cavities  through  the  antei'ior  nares,  or  pass  a  probe  or  a  grooved  director 
into  the  nasal  cavities  to  determine  to  which  side  the  nasal  septum  is  deflected. 
Then  cut  through  the  tissues  of  the  upper  lip  and  through  the  lateral  cartilages, 
close  to  that  side  of  the  septum  which  does  not  bulge.  With  the  hard  palate  facing 
upward  saw  through  the  skull,  close  to  the  flat  or  concave  side  of  the  septum.  The 
superior  turbinated  bone  on  one  side  may  be  broken,  in  which  case  it  may  be 
studied  on  the  other  side  after  removing  the  septum. 
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The  Vasal  Cavities,  or  Fossse,  two  in  number,  are  located  between  the  base 
cc  :be  >kull  and  the  hard  palate.  They  are  wide  below  and  become  quite  narrow 
iJoTr,  when?  the  middle  and  superior  turbinated  bones  lie  near  the  septum,  and  at 
liax-?  in  cvnitaet  with  it.  The  vertical  diameter  of  each  nasal  fossa  is  greater 
:r^n  ;he  imnsYen?e  diameter ;  and,  therefore,  forceps  inserted  into  the  fossa  should 
K^  o;vne\l  vertioallv.  The  nasal  cavities  open  upon  tlie  face  by  means  of  the 
vv<4:Ihi1o  and  anterior  nares,  and  into  the  naso-pharynx  by  means  of  the  posterior 
r^rv^     They  are  separated  by  the  nasal  septum. 

The  nasal  septum  is  formed  by  the  crest  at  the  junction  of  the  nasal  bones, 
the  r.aj^il  spine  of  the  frontal  bone,  the  vertical  plate  of  the  ethmoid  bone,  the 
^^T1ilaJ^*  of  tlie  septum,  the  vomer,  the  crest  of  the  sphenoid  bone,  and  by  the 
cr^^t  sitiwtoil  at  the  line  of  junction  of  the  two  palatal  processes  of  the  two  superior 
r,>a\ilhv  and  of  the  two  horizontal  i)lates  of  the  palate  bones.  In  children  up 
TO  tho  ^^n'onlh  year  and  in  primitive  races  the  septum  is  straight  in  eighty  i>er 
vvnT.  of  oasi^s ;  but  in  the  adult  in  seventy-six  per  cent,  of  persons  it  is  deflected 
TO  one  v<ido,  and  more  frequently  to  the  left.  This  deflection  should  not  be  mis- 
T5ikon  for  a  bony  growth  of  the  septum. 

Tho  faniuency  of  deviation  of  the  nasal  septum  is  supposed  to  be  due  to 
tho  pnu^tice  of  always  blowing  the  nose  with  the  same  hand.  This  condition,  by 
oMnioting  one  nasal  fossa,  retards  breathing  and  impairs  the  resonance  of  the 
v\M\x\  which  should  be  perfect  in  those  who  sing. 

Perforation  of  tiie  nasal  septum  may  occur  in  persons  exposed  to  the  vapor 
of  olin>nuc  acid  in  the  manufacture  of  potassium  bichromate,  in  syphilitic  indi- 
\;duMls,  and  in  scrofulous  persons,  or  may  be  a  congenital  condition. 

The  roof  of  the  nasal  cavities  is  formed  by  the  nasiil  bones,  nasiil  spine  of  the 
tVMUal  bone,  cribriform  plate  of 'the  ethmoid  bone,  sphenoid  turbinated  bones, 
IhhIv  of  the  sphenoid  l)one,  ixlvQ  of  tlie  vomer,  and  sphenoid  processes  of  the 
l^ilati*  bones.  The  middle  i)ortion  of  the  roof,  formed  by  the  cribriform  plate 
^.f  (lu»  t'thnioid  bone,  is  horizontal,  its  anterior  portion  slopes  downward  and 
l\»rNvnnl,  and  its  posterior  portion  downward  and  ])ackward.  A  meningocele 
pvojrvtin^  through  the  roof  of  the  nasal  fossa  into  the  nasal  cavity  has  been 
tiii'.lnkcn  tor  a  ]>olypus  and  removed,  with  a  fatal  result.  In  fracture  of  this 
portion   of  the  base  of  the  skull   blood  or  eerebro-spinal  fluid  may  escape  through 

ihr  no^c. 

The  middle  portion  of  the  roof  of  the  nose  is  so  thin  that  it  may  easily  Ik* 
nuiH'lnrcil  and  the  cranial  cavity  entorrd  ])v  slender  instruments  or  foreign  bodies 
lulnxinccd  in  the  nose,  c'ither  intentionally  or  acri<lentally. 

Thr  floor  of  tlu'  nose  is  wider  than  the  roof,  hcinu:  sli^htlv  more  or  less  than 
Mih-half  of  an  inch  wide.     It  is   formed   by   thu  jKilatal   processes  of  the  superior 
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maxillse  and  the  liorizontal  plates  of  the  palate  bones.     It  is  somewhat  concave 
from  side  to  side,  and  slopes  slightly  downward  and  backward. 

The  outer  wall  of  the  nasal  fossa  is  formed  by  the  nasal  process  and  internal 
surface  of  the  superior  maxilla,  the  inferior  turbinated  bone,  the  lacrymal  bone, 
the  lateral  mass  of  the  ethmoid  bone,  the  vertical  plate  of  the  i)alate  bone,  and  the 
internal  pterygoid  plate  of  the  sphenoid  bone.  The  outer  wall  is  made  irregular 
by  projection  of  the  superior,  middle,  and  inferior  turbinated  bones  into  the  nasiil 
canty. 

The  superior  turbinated  bone  is  situated  on  the  upi)er  part  of  the  outer  wall 
in  the  posterior  one-third  of  the  cavity,  it«  anterior  and  highest  portion  being  about 
opposite  the  tendo  oculi.     The  middle  turbinated  bone  extends  along  the  posterior 
two-thirds  and  the  inferior  turbinated  bone  along  nearly  the  whole  length  of  the 
outer  wall  of  the  nasal  fossa.     The  recesses  beneath  the  turbinated  lK)nes  are  called 
meatuses.      Of  these   there   arc  three — viz.,  the   superior,  middle,  and   inferior 
meatuses,  each  situated  beneath  the  corres[)onding  turbinated  bone.     The  superior 
meatus  is  closed  in  front  and  opens  downward  and  backward.     It  contains  the 
orifices  of  the   sphenoid  cells  or  sinuses   and   of  the   posterior  ethmoid   cells. 
The  OTifice  of  the  sphenoid  cells  is  really  in  the  roof  of  the  nasal  fossa  at  the 
level  of  the  superior  turbinated  bone,  and  when  that  bone  is  divided  into  two 
jJates,  the  orifice  is  opix)site  the  space  between  them,  known  as  the  fourth  meatus 
or  tpheno-ethmoid  recess  of  Meyer.     The  middle  meatus  is  open  in  front, 
behind,  and  below.     In  front  it  opens  into  a  broad  portion  of  the  nasal  cavity, 
called  ihe  atrium  of  the  middle  meatm.      The  atrium  opens  widelv  anteriorlv  into 
the  vestibule,  allowing  most  of  the  inhaled  air  to  pass  through  the  middle  meatus. 
On  the  lateral  or  external  wall  of  the  middle  meatus  is  a  groove   known   as 
theUatos  semilunaris,  which  begins  at  the  lower  extremity  of  the  infundibulum 
and  carves  from  above  backward  and  downward.     The  orifices   leading  to  the 
antrum  of  Highmore  and  to  the  anterior  ethmoid  air  cells  are  in  this  groove. 
The  bulla  ethmoidalis  is  the   rounded   upper   boundary  of  the   hiatus  semilu- 
naris.   The  orifice  of  the  antrum  of  Highmore  is  about  an  inch  above  the  floor  of 
the  nose.    The  inferior  meatus  oi)ens  chiefly  downward  and  backward,  so  that 
more  exhaleil  than  inhaled  air  passes  through  it.    It  presents  the  inferior  orifice  of 
the  lacrj-mo-nasid  (nasal  or   lacrvnial)  duct,  which    carries   the   tears   from   the 
lacn-mal  sac  to  the  nose.     The  opening  of  tlie  nasal  duct  is  at  tlie  under  surface  of 
theattaclu^l  margin  of  the  inferior  turbinated  bone,  about  an  inch  behind  the  ante- 
nornares,  and  three-fourths  of  an  inch  above  the  floor  of  the  nos(\     Instruments 
t<>  be  introduced  into  the  inferior  nu-atn.s  must  Ik*  directed  toward  the  floor  of  the 
^*^»or  the  anterior  end  of  tlu?  inferior  turbiiuited  bone  will  ;j:uide  them  into  the 
wiwdle  meatus,  which  is  more  widely  open.      Foreign  bodies  are  most   fre(|uently 
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THE  ORBIT. 

The  Orbits  are  two  irregularly  conic  or  pyramidal  cavities  which  contain  the 
eyeballs  and  their  accessory  structures — muscles,  vessels,  nerves,  and  fat.  The 
walls  of  each  orbit  are  lined  with  a  loosely  attached  periosteum  or  periorbita. 
The  orbit  has  an  apex,  a  base,  and  four  walls. 

The  apex  of  the  orbit  is  directed  backward,  and  is  situated  at  the  optic 
foramen,  through  which  the  optic  ner\''e  and  ophthalmic  artery  enter  the  orbit. 

The  base  of  the  orbit  is  directed  outward  and  for^'ard,  and  is  the  only  wall 
of  this  cavity  which  is  absent  or  not  filled  by  bone.  The  margins  of  the  base  are : 
above,  the  supra-orbital  margin ;  below,  the  infra-orbital  margin.  They  project 
beyond  the  eyeball  and  protect  it  from  injurj'^  by  blows  from  large  objects.  The 
orbital  margins  are  formed  above  by  the  frontal  bone ;  externally,  by  the  malar 
bone  ;  internally,  by  the  nasal  process  of  the  superior  maxilla ;  below,  by  the  malar 
bone  and  the  body  of  the  superior  maxilla.  The  supra-orbital  margin  contains 
the  supra-orbital  notch — a  landmark  in  operations  upon  the  supra-orbital  and 
infra-orbital  nerves.  This  notch  is  situated  at  the  junction  of  the  inner  one-third 
with  the  outer  two-thirds  of  that  margin,  and  transmits  the  supra-orbital  vessels 
and  nerves. 

The  roof  of  the  orbit  is  formed  by  the  orbital  plate  of  the  frontal  bone  and 
the  lesser  wing  of  the  sphenoid  bone.  The  frontal  sinuses  frequently  project 
backward  into  that  part  of  the  orbital  roof  formed  by  the  frontal  bone ;  conse- 
quently tumors  or  an  empyema  of  the  frontal  sinus  may  encroach  upon  the  orbit 
and  cause  displacement  of  the  eyeball  and  double  vision — diplopia.  At  the  outer 
side,  near  the  base  of  the  orbit,  the  roof  presents  a  large  depression — the  lacrj'-mal 
fossa — for  the  lacrymal  gland  ;  and  at  the  inner  side,  near  the  base  of  the  orbit, 
the  small  depression  to  which  the  pulley  of  the  superior  oblique  muscle  is  attached. 
On  account  of  the  relation  between  the  orbit  and  the  cranial  cavitv  and  the 
tenuity  of  the  intervening  bony  wall,  a  foreign  body  with  a  sharp  point,  such  as  a 
foil  or  stick,  may  enter  the  orbit,  pierce  the  roof  of  that  cavity,  and  penetrate  the 
brain  without  producing  an  apparently  grave  external  injury. 

The  floor  of  the  orbit  is  formed  by  the  superior  maxilla,  the  malar  bone,  and 
the  orl)ital  plate  of  the  palate  bone.  Beneath  the  greater  portion  of  the  floor  is 
the  antrum  of  Ilighmore,  tumors  of  which  may  encroach  uix)n  the  orbit,  displace 
the  eyeball,  and  cause  diplopia. 

The  outer  wall  of  the  orbit  inclines  obliquely  forward  and  outward,  and  is 
forniod  by  the  malar  bone,  the  external  angular  process  of  the  frontal  bone,  and 
the  gn^ater  wing  of  the  sphenoid  l)one.  When  dividing  the  optic  ner\'e  in 
excision  of  the  eyeball,  the  scissors  is  more  readily  introduced  on  the  outer  side, 
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because  of  the  greater  space  between  the  eyeball  and  the  outer  wall  and  the  out- 
ward slope  of  that  wall,  which  makes  a  larger  angle  with  the  optic  nerve  than 
does  the  inner  wall. 

The  inner  wall  of  the  orbit  is  formed  by  the  nasal  process  of  the  superior 
maxilla,  the  internal  angular  process  of  the  frontal  bone,  the  laery  mal  bone,  the  os 
planum  of  the  ethmoid  bone,  and  the  body  of  the  sphenoid  bone.  Near  the  base 
of  the  orbit  the  inner  wall  presents  a  large  depression — the  lacrymal  groove — 
which  lodges  the  lacrymal  sac  and  below  leads  into  the  lacrymal  canal,  which  is 
lined  by  the  muco-periosteal  wall  of  the  lacrymo-nasal  duct.  In  the  inner  wall 
of  the  orbit,  and  separated  from  that  cavity  by  a  thin  bony  partition,  are  the 
ethmoid  cells  and  the  sphenoid  cell  or  sinus.  Tumors,  empyema,  or  mucocele 
of  these  cells  may  encroach  upon  the  orbit,  displace  the  eyeball,  and  cause 
diplopia. 

Measurements. — ^The  antero-posterior  diameter  of  the  orbit  is  about  one  and 
three-fourth  inches.  At  the  base  the  vertical  diameter  is  about  one  and  one- 
fourth  inches,  and  the  transverse  diameter  about  one  and  one-half  inches. 

The  orbit  is  widely  open  anteriorly,  and  posteriorly  it  is  in  communication 
with  the  cranial  cavity  through  the  optic  foramen  and  the  sphenoid  fissure,  and 
with  the  pterj'go-maxillary  region  and  spheno-maxillary  fossa  through  the  spheno- 
maxillary fissure. 

Blood  may  be  extravasated  into  the  orbit  after  fracture  of  one  of  the  walls  of 
that  cavity,  more  commonly  the  roof.  Tumors,  blood,  or  pus  may  enter  the  orbit 
from  the  pterygo-maxillary  region  through  the  spheno-maxillary  fissure,  and  from 
thecmnial  cavity  through  the  sphenoid  fissure.  Blood  extravasated  into  the  orbit 
produces  subconjunctival  ecchymosis. 

Dissection. — According  to  the  level  at  which  the  calvaria  has  been 
removed,  there  will  be  found  remaining  more  or  less  of  the  vertical  plate  of  the 
frontal  bone,  covered  in  front  by  the  soft  parts.  The  soft  tissues  should  be  turned 
down  after  making  two  incisions  down  to  the  bone,  one  running  vertically  upward 
from  the  nasion  and  the  other  running  parallel  to  the  vertical  incision,  and  start- 
^g  fit)m  the  external  angular  process  of  the  frontal  bone.  Should  there  be  much 
^f  the  vertical  plate  of  the  frontal  bone  remaining,  it  should  be  removed  with 
hammer  and  chisel  almost  as  far  down  as  the  supra-orbital  arch.  The  roof  of  the 
orbit  should  now  be  removed,  either  entirely  or  all  of  it  except  the  supra-orbital 
margin,  as  suggested  by  Cunningham.  In  the  former  method  two  cuts,  converg- 
^^S  at  the  optic  foramen,  are  made  with  a  saw,  leaving  the  bone  around  the  optic 
")ramen  undisturbed,  and  then,  by  a  firm  tap  with  a  mallet,  breaking  away  the 
ort)italroof,  and  turning  it  forward.  In  Cunningham's  method  the  thin  plate  of 
wne  covering  the  orbit  is  removed  with  a  chisel  and  mallet,  leaving  intact  the 
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found  in   the  inferior  meatus.      If  these  bodies  are  retained  for  a   long  time, 
concretions  of  calcareous  matter  adhere  to  them  and  thus  rhinoliths  are  formed. 

Tlie  turbinated  bones  or  other  portions  of  the  walls  of  the  nasal  cavities  may 
be  the  site  of  necrom^  which  causes  a  purulent  discharge  usually  from  one  nostril 
The  carious  bone  should  be  removed,  and  when  the  disease  is  situated  high  up, 
Rouge's  operation  offers  a  good  exposure  of  the  nasal  cavities.  In  this  operation 
the  upper  lip  is  everted,  and  the  tissues  of  the  lip  and  nose  are  detached  from 
the  external  surface  of  the  superior  maxillae. 

A  chronic  purul^t  discharge  from  one  nostril  is  usually  caused  bj'^  the 
presence  of  a  foreign  body  or  carious  bone  in  the  nasal  fossa  or  one  of  its  accessory 
cavities ;  and  from  both  nostrils  by  constitutional  disease,  as  syphilis. 

The  nasal  cavities  are  divided,  according  to  function,  into  the  olfactory 
portion,  which  includes  the  superior  meatus,  middle  turbinated  bone,  and  upper 
two-thirds  of  the  septum  of  the  nose,  and  the  respiratory  portion,  which  includes 
the  middle  meatus,  inferior  turbinated  bone,  inferior  meatus,  and  lower  one-third 
of  the  septum. 

The  nasal  cavities  are  lined  by  a  mucous  membrane  (Schneiderian  or  pitui- 
tary membrane)  which  is  continuous  with  that  of  the  pharynx,  sphenoid  and 
ethmoid  cells,  frontal  sinuses,  antra  of  Highmore  or  maxillary  sinuses,  lacrymo- 
nasal  ducts,  and  lacrymal  sacs.  This  continuity  with  the  adjacent  mucous 
membrane  and  w4th  the  lining  of  the  accessory  cavities  of  the  nose,  as  the  various 
air  sinuses  are  called,  is  very  important  to  remember,  for  there  is  a  marked  inter- 
relation existing  between  the  diseases  of  these  various  parts.  Empyema  of  the 
frontal  and  ethmoid  air  sinuses,  for  instance,  and  of  the  antrum  of  Highmore  is 
usually  dependent  upon  disease  of  the  nasal  nuieosa.  In  the  olfactory  jx)rtion  the 
mucosa  is  of  a  yellowish  color,  which  gradually  fades  below,  making  no  marked 
line  between  the  mucous  membrane  of  tlie  two  portions.  Over  the  nasiil  septum 
it  is  rather  firmly  adherent  to  the  underlying  j^eriosteum  ;  at  times  submucous 
hematomata  of  the  septum  are  ^ocn  after  injury  of  the  nose.  On  the  anterior 
inferior  portion  of  the  septum  the  mucous  nicni])rane  presents  a  little  diverticulum, 
which  is  the  remains  of  Jacobson's  organ.  This  organ  is  more  highly  developeil 
in  the  lower  animals.  At  the  upper  two-thirds  of  tlie  septum  and  outer  wall  (in 
the  olfactory  portion)  the  mucous  membrane  is  delicate  and  thin,  and  contains  the 
branches  of  the  olfactory  nerve.  In  the  lower  or  respiratory  portion  of  the  nasid 
fossa  the  mucous  membrane  is  thicker,  more  vascular,  and  pale  red  in  color.  This 
is  especially  noticeable  over  the  lower  borders  and  ])osterior  extremities  of  the 
middle  and  inferior  turbinated  ])ones,  wliere  it  is  soft  and  bogg}^  and  projects 
beyond  tlie  bones.  This  condition  is  due  to  the  presence  of  a  large  number  of 
veins  in  the  submucous  laver  of  the  nuic(^)us  mein])rane  of  the  middle  and  inferior 
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tuAinnted  bones,  ami  to  the  presence  of  cavenious  spaces  of  erectile  tissue  in  that 
of  ilie  inferior  lurbinutetl  bone.  In  clironic  nasal  catarrh  these  cavemouB  spaces 
are  distendeU  with  blwHl,  tlie  nasal  ca^nty  is  occliKled,  and  the  inilividual  is  unable 
lolireathe  tJirough  the  nose.  The  mucous  membrane  of  the  anterior  extremity  of 
the  inferior  turbinated  hone,  when  distended,  ivsembles  a  polypoid  growth. 

Jnstrumenln,  such  as  sjiecula  or  tubes  of  atomizers,  introduced  through  the 
anterior  iiares  should  be  directed  slightly  outward  to  avoid  striking  the  septum, 
which  causes  pain,  aud  to  prevent  injurj-  to  the  mucous  membrane,  which  of^cn 
[\Mb  fll^er  shglit  trauniutiwns. 

Hucous  polyT)i  are  frcipiently  devcloiiod  in  tho  nose,  aud  usually  from  the 
muwus  membrane  of  liie  superior  or  middle  turbinatwl  bone  or  near  tlie  hiatus 
ieiniiunaris.  They  ocehide  the  nasal  cavity,  may  broaden  the  nose,  compressing 
tlienwsftl  ducts,  aud  may  project  tlirough  the  anterior  or  posterior  nares.  They 
should  be  removed,  and  if  they  continue  to  recur,  a  portion  of  the  adjacent 
bone  should  be  removed,  exercising  sufficient  care  to  avoid  fracturing  the  cribri- 
form plate  of  the  ethmoid  bone.  Fibrous  or  sarcomatous  polypi  arise  from  the 
[wrioBteum  aud  more  frequently  from  the  roof  of  the  nose. 

Bleeding  from  the  nose  (epistazis)  is  one  of  the  prodromal  symptoms  of 
typhoid  fever,  but  it  is  more  commonly  due  to  other  causes,  such  as  engorged 
vewels,  as  in  plethoric  individuals,  or  ulceration  into  an  arterj',  and  may  he  a 
^■mploni  of  fracture  of  the  base  of  the  skull,  purpura  hemorrhagica,  hemo- 
philia,sciirvy,  orptomain  poisoning,  as  from  large  abscesses.  Hemorrhage  from  the 
ntse  is  checked  by  the  laity  by  pressure  on  the  upper  lip,  which  occludes  the  artery 
of  the  septum  ;  by  plugging  the  anterior  nares;  by  raising  the  arm  and  increasing 
tbe  exiKiiision  of  the  chest,  which  lessens  the  pressure  in  the  veins  ;  and  by  droj)- 
pinR  n  cold  key  down  the  back,  or  applying  cold  water  to  the  back  of  the  neck, 
Slid  tints  stimulating  the  vasomotor  ner^•es.  If  the  source  of  a  serious  hemorrhage 
can  oni  be  found,  the  bleeding  can  be  checked  by  plugging  both  the  anterior  and 
I^rior  nares,  which  is  done  by  introducing  a  strong  thread,  stitfened  by  soaking 
•"glim  ami  ilrying,  into  the  nose  and  pharj-nx,  aud  bringing  it  out  through  the 
""Will  and  attaching  a  plug  of  cotton  to  it ;  or  a  soft  catheter  may  be  threaded 
*"'!  tarried  through  the  nose  into  the  pharv-nx.  One  end  of  the  thread  is  brought 
"nt  through  the  mouth  with  forceps,  and  the  other  through  the  nose  in  with- 
•irawing  ihe  catheter.  A  plug  of  cotton  the  size  of  a  walnut  is  then  attached 
^  'he  string,  the  two  ends  of  which  are  tied  together  so  that  the  plug  can  be  pulled 
*(Sin?t  the  posterior  nares,  or  witlidrawn  and  reapplied  if  necessary.  The  instru- 
ii'nt specially  ilesigned  for  plugging  the  i>osterior  nares  is  Bellocq's  cannula. 

Oiena  is  the  name  given  to  any  affection  of  the  nasal  fossaa  giving  rise  to  a 
will  discharge  from  the  nose.     A  fetid  purulent  discharge  from  both  nostrils  may 
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branches  from  the  anterior  palatine  nerve  (inferior  nasal  ncn^es)  run  forward  upon 
the  middle  and  inferior  turbinated  bones. 

Blood  Supply. — The  blood  supi)ly  of  the  nasal  cavities  is  derived  from  the 
spheno-palatine,  descending  palatine,  anterior  and  posterior  ethmoid  arteries, 
and  the  art<jry  of  the  septum. 

The  spheno-paiatine  artery,  a  branch  of  the  internal  maxillarj^,  is  the  prin- 
cipal artery  of  the  nasal  fossa.  It  enters  it  at  the  spheno-paiatine  foramen  with  the 
naso-palatine  nerve.  Its  internal  branch,  the  naso-palatine,  accompanies  the  naso- 
palatine nerve  downward  and  forward  w\io\\  the  septum  toward  the  anterior  pala- 
tine foramen.  Its  external  branches  supi)ly  the  outer  wall  of  the  cavity,  the 
ethmoid  cells,  frontal  sinus,  and  antrum  of  Highmore. 

The  descending  palatine  artery  is  also  a  branch  of  the  internal  maxillary 
artery.  It  gives  oflF  a  few  small  branches  to  the  iK)stcrior  i)ortion  of  the  outer  wall 
of  the  nasal  fossa. 

The  anterior  and  posterior  ethmoid  arteries  are  branches  of  the  ophthal- 
mic BXioty.  They  supply  the  roof,  upper  iK)rtion  of  the  septum,  and  outer  wall 
of  the  nasal  fossa,  ethmoid  cells,  and  frontal  siimses. 

The  artery  of  the  septum  is  derived  from  the  superior  coronary  branch  of 
the  facial  artery.     It  supplies  the  columna  and  the  lower  j)ortion  of  the  septum. 

The  veins  of  the  nasal  cavities  form  a  i)lcxus  under  the  mucous  membrane. 
The  plexus  is  drained  by  the  veins  which  accompany  the  si)heno-palatine  artery 
and  empty  into  the  pterygoid  plexus ;  those  which  follow  the  ethmoid  arteries 
and  empty  into  the  ophthalmic  vein ;  some  which  pass  through  the  foramina  in 
the  nasal  bone  and  nasal  process  of  the  superior  maxilla  to  empty  into  the  facial 
vein;  and  others  which  pass  through  the  foramen  ciccum  to  join  the  suj>erior 
longitudinal  sinus  and  through  the  cribriform  plate  of  the  ethmoid  bone  to  join 
the  intra-cranial  veins. 

The  lymphatic  vessels  of  the  muco-i)eriosteal  lining  and  walls  of  the  nasal 
fossae  tenninate  in  the  post-pharyngeal  lymphatic  gland,  the  internal  maxillary 
lymphatic  glands,  the  parotid  lymi)hatic  glands,  and  the  superior  deep  cervical 
lymphatic  glands.  Through  the  cribriform  j)late  of  the  ethmoid  bone  these 
vessels  communicate  with  the  intra-cranial  lymphatics  and  the  subdural  si)ace; 
affording  a  channel  through  which  menin<j:itis  mny  be  producrd  by  cnries  of  the 
U})|>er  portion  of  the  wall  of  the  nose  Involvement  of  the  ])Ost-ph;UTngeal, 
internal  maxillary,  parotid,  and  superior  deep  cervical  lymphatic  glands  may 
aljK)  result  from  disease  of  the  nasal  fossa*. 

In  anterior  rhinoscopy,  or  examination  of  the  nasal  fossa  through  the  ante- 
rior nans,  the  following  stniduivs  can  he  observed  :  The  septum,  which  should 
occupy  a  vertical  position,  and,  if  it  deviates  toward  the  fossa  under  examination,  it 
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should  not  be  mistaken  for  a  tumor ;  the  floor  of  the  nose ;  the  inferior  turbinated 
bone,  which  extends  backward  along  the  outer  wall  of  the  fossa ;  the  middle 
meatus ;  the  middle  turbinated  bone ;  and  high  up  the  superior  meatus  and  the 
anterior  extremity  of  the  superior  turbinated  bone. 

Posterior  rhinoscopy,  or  examination  of  the  nasal  fossae  through  the  posterior 
nares  is  quite  difficult,  and  can  be  performed  only  after  some  practice.  A  small 
mirror,  similar  to  a  larjmgoscopic  mirror,  is  inserted  behind  the  soft  palate,  while 
the  patient  breathes  through  the  nose  and  the  tongue  is  depressed  by  the 
examiner.  By  means  of  light  reflected  through  the  mouth  the  following  structures 
can  be  seen  :  The  posterior  nares,  separated  by  the  posterior  margin  of  the  nasal 
septum ;  the  upper  or  attached  portion  of  the  inferior  turbinated  bone ;  the 
middle  meatus;  the  middle  turbinat^^d  bone;  the  superior  meatus;  the  superior 
turbinated  bone ;  the  roof  of  the  naso-pharynx ;  the  upper  part  of  the  posterior 
wall  of  the  naso-pharj^nx ;  the  pharj^ngeal  tonsil ;  the  upper  part  of  the  lateral 
wall  of  the  naso-pharjnix  ;  the  phaiyngeal  recess ;  and  the  profile  of  the  trumpet- 
shaped  orifice  of  the  Eustachian  tube. 

Nasal  douche. — In  nasal  catarrh  the  nasal  fossae  are  frequently  cleansed  by 
spraying  or  douching  with  an  alkaline  solution.  In  using  the  nasal  douche  the 
solution  flows  in  one  anterior  naris  and  out  through  the  other,  elevation  of  the  soft 
palate  against  the  posterior  wall  of  the  i)harynx  preventing  the  solution  from 
passing  into  the  oro-pharynx.  The  bottom  of  the  vessel  containing  the  solution 
should  not  be  placed  above  the  level  of  the  eyebrows,  and  the  head  should  be 
inclined  slightly  fonvard  so  that  the  solution  will  not  enter  the  Eustachian  tubes, 
the  orifices  of  which  are  on  a  level  with  the  posterior  extremities  of  the  inferior 
turbinated  bones.  If  the  solution  should  enter  the  middle  ear  through  the 
Eustachian  tube,  otitis  media  and  deafness  might  result. 

Dissection. — The  student  should  now  turn  the  superior  turbinated  bone 
upward,  and  with  a  probe  search  for  the  orifices  of  the  sphenoid  sinus  and  poste- 
rior ethmoid  cells ;  remove  the  anterior  i>ortion  of  the  middle  turbinated  bone,  to 
find  the  orifices  of  the  antrum  of  Highmore,  anterior  ethmoid  cells,  and  the  in- 
fiuulibuluni,  and  cut  away  the  anterior  j)ortion  of  the  inferior  turbinated  bone  to  see 
the  inferior  opening  of  the  laervnio-nasal  duct.  The  frontal  and  sphenoid  sinuses 
have  been  oi)ened  in  sawing  thr()u<i:h  the  skull,  so  they  can  be  Siitisfactorily  studied. 

The  frontal  sinuses  are  situated  between  the  inner  and  outer  tables  of  the 
frontal  bones,  at  the  j)0siti()n  of  the  superciliary  eminences  and  glal)ella.  They  are 
ahsent  before  the  seventh  year,  when  they  ori<jjinate  as  extensions  of  the  anterior 
ethmoid  cells,  and  reach  their  full  development  at  about  the  twentieth  year. 
The  anterior  or  external  bony  wall  of  the  sinuses  is  the  thicker  of  the  two,  and, 
ui>on  careful  examination,  it  can  usually  be  seen  to  consist  of  two  laminje,  between 
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held  in  position  by  the  attachments  of  orbital  fascia,  and  the  globe  is  held  in  the 
socket  chiefly  by  the  rectus  muscles. 

After  excision  of  the  eyeball  the  muscles  of  the  orbit  are  able  to  move  the 
gtump  through  their  attachments  to  the  capsule  of  Tenon. 

The  frontal  nerve. — Of  the  three  branches  of  the  ophthalmic  division  of  the 

fifth  nerve,  the  lacrymal,  the  nasal,  and  the  frontal,  the  last  mentioned  is  by  far 

the  largest,  and  can  be  regarded  as  the  continuation  of  the  main  trunk.     It  gains 

entrance  to  the  orbit  by  way  of  the  sphenoid  fissure,  lying  external  and  on  a  plane 

dightly  inferior  to  the  fourth  nerve.     It  then  passes  forward  upon  the  levator 

palpebrse  superioris  muscle,  between  it  and  the  orbital  periosteum.     At  a  point 

about  midway  between   the   sphenoid   fissure    and    the    supra-orbital   notch   it 

divides  into  its  terminal  branches — ^the  supra-orbital  and  the  supra-trochlear. 

The  sttpra-orbital  nerve  continues  forward  in  the  line  of  the  frontal  nerve, 
and  with  the  supra-orbital  artery  leaves  the  orbit  by  way  of  the  supra-orbital 
foramen  or  notch.  It  then  turns  upward  on  the  forehead,  and,  dividing  into  an 
internal  and  an  external  branch,  supplies  the  scalp  as  far  back  as  the  lambdoid 
suture.  At  the  supra-orbital  foramen  it  gives  off  a  few  filaments  to  the  upper 
eyelid. 

The  supra-trochlear  nerve  runs  toward  the  inner  side  of  the  orbit,  and,  as  its 
name  implies,  passes  over  the  pulley  of  the  superior  oblique  nmscle.  There  it 
gives  off  a  twig  which  communicates  with  the  infra-trochlear  branch  of  the  nasal 
nerve.  It  then  passes  out  of  the  orbit  accompanied  by  the  frontal  artery,  gives  a 
few  twigs  to  the  inner  part  of  the  upper  eyelid,  supplies  the  structures  around  the 
inner  canthus  of  the  eye  and  root  of  the  nose,  and  sends  a  few  filaments  to  the 
lining  membrane  of  the  frontal  sinus. 

The  lacrymal  nerve  is  tho  smallest  branch  of  the  ophthalmic  division.  It 
enters  the  orbit  through  the  sphenoid  fissure  external  to  and  slightly  below  the 
frontal  nerve.  It  then  courses  along  the  outer  wall  of  the  orbit  above  the  upper 
nwrgin  of  the  external  rectus  muscle  accompanied  by  the  lacrymal  arter}\  Just 
behind  the  lacrj^mal  gland  it  fonns  a  loop  of  communication  with  the  temporal 
branch  of  the  orbital  or  temporo-malar  nerve.  From  this  loop  and  the  immediate 
portion  of  the  ner\'e,  twigs  are  given  off  which  enter  the  lacr}^mal  gland.  The 
'■'^niainder  of  the  nerve  continues  forwanl,  pierces  the  palj>ebral  fascia,  and  supplies 
^heskin  and  conjunctiva  around  tlie  outer  canthus  of  the  evelids. 

The  fourth,  pathetic,  or  trochlear  nerve  enters  tluj  oi-bit  through  the  inner 
^i^d  of  the  sphenoid  fissure,  occupying  the  highest  position  of  all  tlie  stnicturos 
^hich  traverse  it,  and  lying  above  and  to  tlie  inner  side  of  the  frontal  nerve.  It 
**  ^he  smallest  of  all  the  cranial  nerves.  It  passes  over  the  ori<i:in  of  tlie  levator 
Palpebrae  superioris  muscle,  lies  to  the  inner  side  of  the  frontal  nerve,  and  enters 
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whioli  there  is  a  thin  diploic  layer.     The  weakest  and  thinnest  portion  of  this 
extomal  wall  is  just  above  the  inner  angle  of  the  orbit,  and  when  a  collection  of 
pus   ill  the  frontal  siiuis  bursts  externally,  it  is  usually  at  this  point  that  the  open- 
ing occurs.     Such  a  fistulous  opening  may  be  mistaken  by  the  careless  observer 
for  a  fistula  lachn-malis. 

The  frontal  sinuses  are  extremelv  variable  in  size  and  form.  A  thin  osseous 
partition  usually  separates  one  sinus  from  the  other;  this  septum  may,  however, 
be  ixicomplete.  In  many  cases  these  sinuses  extend  backward  for  a  considerable 
{listo.iice  over  the  roof  of  the  orbit.  Additional  septa  may  divide  the  cavity  into 
sixboompartments,  and,  furthermore,  one  or  two  of  the  ethmoid  cells  may  bulge 
into  the  sinus.  In  women  thev  are  conn)arativelv  small.  In  some  individuals 
they  are  quite  small,  or  even  absent,  and  this  is  said  to  be  the  common  condition 
ia  skulls  which  have  a  midfrontal  suture.  They  open  into  the  middle  meatuses 
of  the  nasal  fossa?  bv  means  of  the  infundibula.  Thev  are  lined  bv  mucous 
membrane,  which  is  an  extension  of  that  of  the  nose  and  is  supplied  by  filaments 
of  the  nasal  nerve. 

Couffcstion  of  the  mucous  vievibrave  of  the  frontal  siuuseSy  which  is  likely  to  be 
associate<l  with  acute  coryza,  or  "cold  in  the  head,'*  produces  the  dull  ache  over 
the  glabella  and  superciliary  eminences  in  that  affection.  When  drainage  from 
the  sinuses  is  insufficient,  mucus  becomes  insi)issated  within  them. 

Empyeinay  or  a  purulent  collection  in  the  frontal  sinus,  is  often  associated  with 
occlusion  of  the  infundibulum,  and,  because  of  the  unyielding  character  of  the 
vails  of  the  sinus,  causes  much  pain.  If  the  infundibulum  is  patulous,  the  pus 
appears  in  the  middle  meatus  of  the  nose.  For  the  proper  treatment  of  this 
affection  it  is  necessary  to  trephine  the  anterior  wall  of  the  sinus,  reestablish  the 
communication  with  the  nose,  and  institute  drainage  by  means  of  a  tube  passed 
into  the  nasal  fossa.  The  incision  is  made  just  below  the  supra-orbital  margin, 
and  extends  from  the  root  of  the  nose  outward  for  about  an  inch.  A  small 
ti^phine  or  a  drill  is  applied  just  above  the  inner  angle  of  the  orbit,  where  the 
l^ne  is  thin. 

The  external  table  of  the  skull  may  be  fractured  and  depressed  at  the  position  of 
t*^^  frontal  sinuses  without  injuring  the  inner  table  or  affecting  the  cranial  contents, 
^^^l  the  inspissated  mucus  escai)ing  from  the  sinus  may  be  mistaken  for  brain 
niatter.  These  fractures  are  often  accomi)anied  by  emphysema,  in  which  case  the 
ait'  is  derived  from  the  nose  bv  wav  of  the  infundibulum. 

Living  foreign  bodies,  such  as  centipedes,  maggots,  and  insects,  may  enter  the 
^^ntal  sinuses  by  passing  up  the  infundibulum. 

X  polypus  is  sometimes  found  in  one  of  the  frontal  sinuses.     It  may  originate 
^  Wie  sinus  or  in  the  nose,  and  enter  the  sinus  bv  wav  of  the  infundibulum.     If  it 
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>ss  10  enlarge,  it  may  bulge  the  anterior  wall  or  orbital  wall  of  the  sinus 
Lict  ihe  eyeball.    It  can  be  removed  by  trephining  the  anterior  wall  of 
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Ii^ncnox. — The  antram  of  Highmore,  or  maxillarj-  sinus,  should  be  opened 

r^  away  part  of  its  external  wall. 
n<c  tntmm  of  Highmorei  or  maxillary  sinus,  is  an  accessory  air  chamber  of 
-•:ee.  and  is  situated  in  the  superior  maxillarj^  bone;  It  is  irregularly  pyram- 
in  shape,  the  base  of  the  pyramid  being  directed  toward  the  nose,  and  the 
izt:x  :..  Tard  the  malar  process  of  the  superior  maxilla.  The  base  is  formed  by  the 
,^--r^A'  wall  of  the  nasal  fossa — L  e.,  by  the  nasiil  surface  of  the  superior  maxilla, 
*iiii  riixillary  process  of  the  inferior  turbinated  bone,  the  uncinate  process  of  the 
:':lii«::i  Ivue.  the  vertical  plate  of  the  palate  bone,  and  the  lacrymal  bone.  In 
-Jiri  uv«r  and  posterior  part  of  this  surface  is  the  orifice  of  the  sinus,  which  is  so 
5trjji:c\i  that  drainage  from  the  antrum  is  defective.  Consequently,  mucus  or  pus 
^.j^v  v^  retained  in  the  cavity,  forming  a  mucocele  or  empyema  of  the  antrum. 
'^^^.  rwf  of  the  antnim  is  formed  by  the  orbital  i)late  of  the  sui>erior  maxilla,  the 
-ivr  bv  the  alveolar  process  of  the  superior  maxilla,  the  anterior  or  external 
vjlI  bv  the  facial  surface  of  the  superior  maxilla,  and  the  posterior  wall  by  the 
:YikHi;aiio  surface  of  the  superior  maxilla. 

The  antnun  is  usually  larger  in  the  male  than  in  the  female.  In  young 
scNtvtiS  the  antnim  is  small  and  its  walls  are  quite  thick  ;  absorptive  processes  in 
H*  1  H^n*  nirtv  cause  a  defect  in  the  anterior  bonv  wall.     The  two  antra  are  fre- 

*v  jKvmmetric  in  size  and  shape.     The  roots  of  the  first  and  second  molar 

•  V'::  v^rti'U.  and  (hose  of  the  premolars  and  canine  teeth  occasionally,  fonn  promi- 

^,^  in  the  lloor  of  the  cavitv.     It  is  evident  that  caries  of  these  teeth  and  their 

--v->i  niav  load  to  antral  disease. 

The  muctiUA  wmihrane  of  the  maxillary  sinus  is  thinner  and  less  vascular  than 

••-It  of  the  nasal  fossa. 

The  oritin  of  the  antnnn  opens  into  the  lower  part  of  the  hiatus  semilunaris 

.» \  tho  nii«ldIo  meatus  of  the  nose.     The  orifice  is  small  and  rounded  or  i'llii)tic. 

!»»  ^mpvenia  ami  iiiucocch^  of  the  antrum  the  oriiice  is  usually  closed  l>v  thicken- 

.  »r  \(  the  imii'Mus  incinhrane  of  the  nose  in  rhinitis.     There  may  he  one  or  more 

additional  orili«-«'s  Iradin^^  into  the  nasal  fossa. 

The  timinrs  which  originate  in  the  antrum  may  he  either  malignant  or  benign. 
P'  niv>-nre  npon  the  walls  of  the  sinus  they  encroach  uj)on  the  orbital  and  nasal 
it  .M,»  lurvnial  duct,  i)tcrvi:o-niaxillarv  reixion.  and  month,  and  cause  hul<j:in^  of 
■I  1  ehc«k.     The  malignant  tumors  are  reni(»vcd  hy  excising  the  suj)erior  maxilla. 

yin/'i;' nm,  <»r  tthsfs.^  nf  iln  nttfrniii,  may  he  can<«Ml  hy  extension  of  catarrh 
#Kmu   the   no>e   to    the   antrum,  with   (»cclu>i(»n   uf  the  antral  orifice,  retention  of 
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Nerve  Supply. — From  the  superior  division  of  the  motor  ocnli  nerve. 

Dlssectiox. — ^This  is  a  very  important  stage  of  the  dissection,  and  if  care  is 
not  exercised,  some  of  the  important  stnictures  will  be  destroyed.  Divide  the 
superior  rectus  muscle  and  reflect  it.  WTiile  dissecting  this  muscle  finee  from  the 
underlying  structures,  observe  a  nerve  filament  entering  the  under  surface  of  the 
posterior  portion  of  the  divided  muscle.  This  nerve  is  the  superior  division  of  the 
oculo-motor  ner\'e,  and,  as  previously  stated,  sends  a  perforating  branch  through 
the  superior  rectus  muscle  to  supply  the  levator  palpebral  superioris  muscle. 
Remove  a  quantity  of  loose  fat,  and  when  working  on  the  outer  side  of  the  optic 
nerve,  take  especial  care  not  to  injure  the  lenticular  ganglion  or  its  connections. 
The  optic  nerve,  as  well  as  numerous  structures  above  and  upon  each  side  of  it, 
will  now  be  exposed.  These  are  the  nasal  nerve,  the  ophthalmic  artery  and  vein, 
and  the  long  ciliary  branches  of  the  nasal  nerve,  all  of  which  cross  the  optic 
nerve.  There  may  also  be  found  the  stort  ciliary  nerves.  These  are  more 
numerous  than  the  long  ciliary  nerves,  and  one  of  the  largest  should  be  selected 
and  followed  backward  until  its  source  of  origin,  the  lenticular  ganglion,  is 
reached.  By  careful  work  the  roots  of  this  ganglion  can  be  worked  out  by  tracing 
them  backward  from  the  ganglion.  They  will  lead  to  the  nasal  nerve,  the  inferior 
division  of  the  oculo-motor  nerve,  and  the  cavernous  plexus  of  the  sympathetic 
nerve. 

In  the  posterior  portion  of  the  orbit  the  third  nerve,  the  nasal  branch  of  the 
ophthalmic  nerve,  the  sixth  nerve,  and  the  ophthalmic  vein  can  be  seen  passing 
between  the  heads  of  the  external  rectus  muscle. 

In  the  anterior  portion  of  the  orbit  the  reflected  tendon  of  the  superior  oblique 
muscle  can  now  be  more  readily  seen,  for  reflection  of  the  superior  rectus  muscle 
has  exposed  its  terminal  portion. 

The  Nasal  Nerve  is  a  branch  of  tlie  ophthalmic  division  of  the  fifth  nerve. 
It  gains  access  to  the  orl)it  tlirough  the  sphenoid  fissure,  and  passes  between  the 
two  heads  of  the  external  rectus  muscle  and  bet^veen  the  divisions  of  the  oculo- 
motor nerve.  It  tlien  crosses  to  the  inner  wall  of  the  orbit,  passing  over  the  optic 
nerve  and  immediately  under  the  superior  rectus  muscle,  taking  a  position  between 
the  sui)erior  oblique  muscle  and  the  internal  rectus  muscle.  After  giving  off*  the 
infra-trochlear  branch,  it  leaves  the  orbit  through  the  anterior  ethmoid  foramen. 
It  then  takes  tlie  following  course  :  Having  i)assed  through  the  anterior  ethmoid 
foramen,  it  again  ])econies  an  occuj)ant  of  the  cranial  cavity,  lying  between  the 
dura  inater  and  the  cribriform  i)late  of  the  etlimoid  bone.  Here  it  leaves  the 
cranial  cavitv  tlirough  the  etlimoid  fissure,  or  nasal  slit  at  the  side  of  the  crista 
galli,  and  becomes  an  occupant  of  the  nasal  fossa.  It  has  thus  traversed  in 
succession  the  cranial  cavity,  the  orbit,  the  cranial  cavity  again,  and,  finally,  the 
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nasal  cavity.  It  then  gives  off  an  intenml  tiiid  an  external  branch,  and  continues 
as  the  anterior  or  terminal  branch. 

The  internal  or  septal  branch  supplies  the  anterior  part  of  the  septum. 

The  external  branch  supplies  the  anterior  jrortion  of  tlie  middle  and  inferior 
turbinated  bones  and  the  mucous  membrane  of  the  outer  nasal  wall. 

The  anterior  or  terminal  bi-anch  runs  downward  in  the  groove  on  the  under 
surface  of  the  nasal  bone,  passes  between  the  lower  edge  of  the  nasal  bone  and  the 
superior  lateral  na,-ial  cartilagu,  and  supplies  the  sides  and  tip  of  the  nose. 

The  branches  of  the  nasal  nerve  in  the  orbit  are  four  in  number:  the  long 
root  to  the  lenticular  ganglion,  the  two  long  ciliary  ner\'es,  and  the  infra-trochlear 
nerve, 

The  braneh  to  the  lenticular  ganglion,  known  as  the  long,  upper,  or  sensory  root 
of  that  ganglion,  arises  from  the  nasal  nerve  as  it  passes  between  the  two  heads  of 
the  external  rectus  muscle.  It  is  very  slender,  and  measures  about  one-half  of  an 
inch  in  length.  It  passes  along  the  outer  side  of  the  optic  nerve,  and  enters  the 
posterior  superior  angle  of  the  lenticular  ganglion. 

The  Ityng  ciliary  nerves  are  usually  two  in  number.  They  arise  from  the  nasal 
nerve  as  it  crosses  the  optic  nerve,  and  run  along  the  inner  side  of  the  optic 
nerve  to  enter  the  eyeball  by  piercing  the  sclera.  One  of  these  nerves  usually 
unites  with  one  of  the  short  ciliurj'  nerves.  Their  course  between  the  sclera  and 
choroid  is  described  with  the  eyeball. 

The  infra-trochlear  nerve  arises  from  the  nasal  nerve  just  before  that  nerve 
enters  the  anterior  ethmoid  foramen.  It  traverses  the  inner  orbital  wall  below 
the  superior  oblique  muscle  and  its  pulley.  It  forms  a  loop  of  communication 
with  the  supra-trochlear  nerve  at  times  behind,  but  usually  in  front  of,  the  pulley 
of  the  sujKirior  oblique  muscle.  It  supplies  the  region  around  the  inner  canthus 
of  the  eyelids,  including  the  lacrjTnal  sac  and  the  lacrj'mal  caruncle. 

The  Ophthalmic  Artery  is  a  branch  of  the  cavernous  portion  of  the  internal 
carotid  artery.  It  enters  the  orbit  by  passiTig  through  the  optic  foramen  in 
company  with  the  optic  nerve,  holding  a  position  to  the  outer  side  of,  and  a  little 
below,  the  nerve.  The  ophthalmic  artery,  like  arteries  in  other  parts  of  the  body 
in  which  the  tissues  must  be  freely  movable, — e.  g.,  the  facia!  and  splenic  arteries, 
— is  very  tortuous,  to  allow  of  its  elongation.  At  first  it  lies  to  the  outer  side 
of  the  optic  nerve,  soon  crossing  over  that  nerve  and  running  along  and  near  the 
internal  orbital  wall,  between  the  superior  rectus  and  the  internal  rectus  muscle. 
At  the  inner  canthus  of  the  eyelids  it  terminates  by  dividing  into  the  nasal  and 
frontal  arteries. 

The  branches  of  the  ophthalmic  artery  are  the  lacrymal,  ethmoid,  supra- 
orbital, retinal,  ciliary,  mut;cular,  palpebral,  luiisal,  and  frontal. 
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The  lacrjrmal  artery  is  given  otf  from  the  ophthalmic  artery,  between  the 
superior  rectus  and  the  external  rectus  muscle,  soon  after  the  ophthalmic  artery  has 
entered  the  orbit.  It  accompanies  the  lacrymal  nerve  to  the  lacrymal  gland, 
which  it  supplies,  finally  terminating  in  the  conjunctiva  and  eyelids.  It  sends  oflF 
twigs  as  follows :  (1)  A  recurrent  branchy  which  passes  backward  through  the 
sphenoid  fissure  to  anastomose  with  the  middle  meningeal  artery ;  (2)  muscular 
branches  to  the  external  rectus  muscle ;  (3)  malar  branclieSy  which  traverse  the 
malar  bone  to  enter  the  temporal  fossa,  one  anastomosing  with  the  deep  temporal 
arteries  and  middle  temporal  artery,  and  the  other  with  the  transverse  facial 
artery;  (4)  palpebral  brancheSy  which  form  an  arch  in  each  eyelid  with  the 
palpebral  branches  of  the  ophthalmic  arterj" ;  and  (5)  some  anterwr  ciliary 
branches. 

The  supra-orbital  artery  arises  from  the  ophthalmic  artery  as  that  vessel 
crosses  the  optic  nerve.  It  accompanies  the  frontal  nerve  upon  the  levator 
palpebrse  superioris  muscle,  emerging  upon  the  forehead  through  the  supra-orbital 
foramen.  Having  reached  the  forehead,  it  divides  into  a  superficial  and  a  deep 
branch,  the  former  ramifying  in  the  superficial  fascia,  and  the  latter  in  the  areolar 
tissue  layer  of  the  scalp.  It  anastomoses  with  the  anterior  temporal  artery,  the 
angular  artery,  and  the  supra-orbital  artery  of  the  opposite  side.  Its  branches  are : 
(1)  Periostealy  to  the  roof  of  the  orbit ;  (2)  muscnlary  to  the  adjacent  muscles ;  (3) 
diploky  to  the  diploe  and  frontal  sinus  ;  (4)  trochlear y  to  the  pulley  of  the  superior 
oblique  muscle ;  and  (5)  palpebraly  to  the  upper  eyelid. 

The  central  artery  of  the  retina  arises  from  the  ophthalmic  artery  just 
anterior  to  the  optic  foramen.  It  enters  the  optic  nerve  oblicjuely,  al>out  one-half 
of  an  inch  behind  the  eveball,  and  traverses  tlic  nerve  to  reach  the  interior  of  the 
eyeball  and  supply  the  retina. 

Ciliary  arteries. — Of  these  there  are  three  s(»ts — short  posterior,  long  posterior, 
and  anterior. 

The  i^ltort  posferior  ciliary  arteries  are  about  twelve  in  number,  and  arise  from 
the  ophthalmic  artery.  They  run  tortuously  forward  and  pierce  the  sclerotic  coat 
in  a  ring  around  the  optic  nerve,  to  be  distributed  to  the  choroid  coat  of  the 
eyeball. 

The  lonfj  posterior  ciliarj/  arteries  are  two  in  number,  and,  arising  from  the 
ophthalmic  artery,  pass  forward  on  each  side  of  the  optic  nerve  to  pierce  the 
sclerotic  coat  of  the  eveball.  Thev  then  run  between  the  choroid  and  sclerotic  coats 
as  far  forward  as  the  eiliarv  bodv  and  iris. 

The  anterior  eiliarj/  nrterifs  aw  branches  of  the  muscular  and  lacrymal  arteries, 
and  are  about  ei<::hi  in  number.  Thin'  pass  forward  in  company  with  the  tendons 
of  the  rectus  muscles,  and  run  beneath  the  conjunctiva.     They  then  pierce  the 
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sclera,  about  one-foiirtli  of  an  inch  behind  the  sclero-corneal  junction,  and  tenni- 
nate  in  the  great  arterial  circle  around  the  iris  and  in  the  ciliary  processes. 

The  ethmoid  arteries  are  two  in  numlwr — jiosterior  and  anterior. 

The  poderior  ethmoid  artery  passes  outward  between  the  internal  rectus  muscle 
and  the  superior  oblique  muscle,  and  enters  the  posterior  ethmoid  foramen. 
Having  reached  the  posterior  ethmoid  cells,  it  gives  off  branches  which  nourish 
their  walls  and  the  lining  mucous  membrane.  It  then  entera  the  cranial  cavity, 
and  gives  off  branches  to  a  small  area  of  dura  mater  and  nasal  branches  which 
pass  downward  through  the  cribriform  plate  of  the  ethmoid  bone,  to  supply  the 
mucous  membrane  of  the  roof  of  the  nose. 

The  anterior  ethmoid  artery  is  larger  than  the  posterior  ethmoid  arteiy,  and 
traverses  the  anterior  ethmoid  foramen  in  company  with  the  nasal  nerve.  It 
accompanies  the  ner\-e  in  the  cranial  cavity,  and  out  of  that  cavity  through  the 
ethmoid  fissure  into  the  noae.  Its  branches  are  the  following:  (1)  Ethmoid,  to  the 
walls  and  mucous  membrane  of  the  anterior  ethmoid  cells ;  (2)  meningeal,  to  the 
dura  mater  in  the  anterior  cranial  fossa ;  (3)  nasal,  to  the  outer  and  anterior  part 
of  the  mucous  membrane  of  the  nose ;  (4)  frontal,  to  the  frontal  giuus ;  and  (5) 
terminal,  which  accompanies  the  terminal  branch  of  the  nasal  ner\'e  to  the  skin  of 
the  nose. 

The  muscular  branches  of  the  ophthalmic  artery  are  variable  in  number 
and  origin,  and  are  distributed  to  the  muscles  of  the  orbit.  They  give  off  the 
greatest  number  of  the  anterior  ciliary  arteries. 

The  palpebral  arteries  are  two  in  number — superior  and  inferior.  They  arise 
from  the  ophthalmic  artery,  either  separately  or  by  a  common  trunk,  almost 
opposite  the  pulley  of  the  superior  oblique  muscle.  They  pass  one  above  and  the 
other  below  the  tendo  oculi,  run  between  the  tarsal  cartilage  and  the  orbicularis 
palpebrarum  muscle,  near  the  edge  of  the  eyelid,  and  anastomose  with  the  palpebral 
branches  of  the  laerymal  artery,  thus  forming  a  vascular  arch  in  each  eyelid. 
They  also  supply  the  laerymal  duct  and  caruncle  and  the  adjacent  conjunctiva. 

The  nasal  artery  is  the  lower  terminal  branch  of  the  ophthalmic  artery.  It 
leaves  the  orbit  by  piercing  the  orbitotarsal  ligament  or  palpebral  fascia  above  the 
tendo  oculi.  It  then  passes  down  the  side  of  the  nose,  and  anastomoses  with  the 
angular  or  lateral  nasal  branches  of  the  facial  artery. 

The  frontal  artery  is  the  upper  of  the  terminal  branches  of  the  ophthalmic 
arter>'.  It  leaves  the  orbit  at  the  inner  canthus  of  the  eyelids  by  piercing  the 
palpebral  fascia,  and  passes  upward  on  the  forehead,  anastomosing  with  the  supra- 
orbital arterj",  the  anterior  temporal  art^ rj',  and  the  frontal  artery  of  the  opposite  side. 

The  Ophthalmic  Veins  are  three  in  number.  They  are  the  common  oph- 
thalmic vein,  superior  ophthalmic  vein,  and  inferior  ophthalmic  vein.     Neither 
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these  veins  nor  their  tributaries  have  valves.  Their  anastomosis  is  fairly  free,  the 
communications  being  with  veins  corresponding  to  the  arteries  with  which  the 
branches  of  the  ophthalmic  artery  anastomose. 

The  common  ophthalmic  vein,  formed  by  the  union  of  the  superior  and 
inferior  ophthalmic  veins,  is  short  and  thick.  It  passes  between  the  heads  of  the 
external  rectus  muscle,  through  the  sphenoid  fissure,  and  enters  the  cavernous 
sinus. 

The  superior  ophthalmic  vein  is  considerably  larger  than  the  inferior  oph- 
thalmic vein.  It  commences  at  the  inner  ix)rtion  of  the  upper  eyelid  by  a  free 
anastomosis  with  the  frontal,  supra-orbital,  and  angular  veins,  and,  following  a 
straighter  course  than  tlie  ophtliahnic  artery,  crosses  over  the  optic  nerve  to  reach 
the  inner  end  of  the  sphenoid  fissure,  where  it  joins  the  inferior  ophthalmic  vein 
to  form  the  common  ophthalmic  vein. 

Tlie  inferior  ophthalmic  vein  is  formed  by  the  union  of  the  inferior  muscular 
and  posterior  ciliary  veins  in  the  lower  ext<jrnal  portion  of  the  orbit.  It  lies 
below  the  plane  of  the  optic  nerve,  and  communicates  with  the  pterj^goid  plexus 
of  veins  by  a  twig  which  passes  through  the  spheno-maxillarj'  fissure.  It  then 
runs  backward  to  the  rear  of  the  orbit,  and  joins  the  superior  ophthalmic  vein, 
as  previously  described.  The  inferior  oi^htlialmic  vein,  as  well  as  the  superior, 
empties  at  times  directly  into  the  cavernous  sinus. 

Phlebitis  of  the  ophthalmk  veins  may  extend  to  the  cavernous  sinus  and  cause 
fatal  thrombosis. 

Puhation  of  the  ophthalmic  vein  and  of  the  orbit  may  be  produced  by  an 
arterio-venous  aneurvsm  betwei^n  the  internal  carotid  arters'  and  the  cavernous 
sinus.  Pulsation  of  the  orl)it  niav  al}>o  be  caused  bv  traumatic  aneurvsm  of  one  of 
the  arteries  of  the  orbit,  or  pulsation  transmitted  to  the  terminal  portion  of  the 
ophthalmic  vein  from  an  aneurvsm  of  the  internal  carotid  arteiy. 

The  Lenticular,  Ophthalmic,  or  Ciliary  Ganglion  is  a  small,  reddish  l)ody, 
slightly  larger  than  the  head  of  an  ordinary  pin.  It  is  of  quadrilateral  outline, 
and  both  it,s  surfaces  are  slightly  convex.  It  lies  about  one-fourth  of  an  inch  in 
front  of  the  sphenoid  fissure,  and  between  the  optic  neiTC  on  the  inner  side  and 
the  external  rectus  muscle  on  the  outer  side.  It  is  usuallv  situated  at  the  outer 
side  of  the  ophthalmic  artery,  to  which  it  is,  at  times,  closely  adherent.  Like  all 
the  sporadic  ganp^lia  connected  with  tlie  Hftli  nerve,  it  has  afferent  and  efferent 
filaments.  The  afferent  tilanients  are  tliree  in  numl.HT,  and  are  termed  its  roots; 
the  eilerent  filaments  are  the  brandies  of  distriluition. 

The  roots  are  motor,  sensory,  and  synijnitlietic  Tlie  motor,  or  short  root,  is 
di'rived  from  that  brancli  of  thr  ncul«»-inotor  nerve  whieh  nms  to  the  inferior 
oblique    muscle.     It   enters    tlic   jiostcrior    inferior  angle  of  the   ganglion.     The 


PUTE  LXXXI. 


KERVES  Of  ORBIT. 


THE  ORBIT.  341 

sensory  or  long  root  springs  from  the  nasal  branch  of  the  ophthalmic  division  of 

the  fifth  nerve.     It  passes  along  the  outer  side  of  the  optic  nerve,  and  enters  the 

posterior  superior  angle  of  the  ganglion.     The  sympathetic  root  has  its  origin  in 

the  cavernous  plexus,  and  is  somewhat  difficult  to  dissect  satisfactorily.     It  enters 

the  back  portion  of  the  ganglion  in  one  of  three  ways :  most  commonly  in  com- 

j>aiiy  with  the  sensory  root,  more  rarely  alone,  in  the  form  of  a  bunch  of  fine 

filaments,  and  least  frequently  in  company  with  the  motor  root. 

Branches. — From   the  anterior  border  of  the  ganglion  about  six  delicate 

filaments  are  given  oflF,  which  run  forward  to  the  eyeball  and,  by  subdividing, 

number  twenty  when  they  reach  the  globe.     They  are  termed  the  short  ciliary 

nerves.     They  surround  the  optic  nerve  and  pierce  the  sclerotic  coat  in  a  circle 

around  the  entrance  of  that  nerve.     Having  penetrated  the  sclerotic  coat,  they  are 

joined  by  the  long  ciliary  nerv^es.     They  are  ordinary  sensory  and  trophic  ners^es 

to   the  eyeball,  and  motor  ners^es  to  the  radiating  fibers  of  the  iris,  the  ciliary 

muscle,  and  the  sphincter  iridis.     The  motor  oculi  filaments  supply  the  circular 

muscular  fibers  of  the   iris;   and   the   sympathetic  fibers  supply   the   radiating 

muscular  fibers  of  the  iris. 

The  Third,  Motor  Oculi,  or  Oculo-motor  Nerve  lies  in  the  outer  wall  of  the 
cavernous  sinus,  holding  the  highest  position  of  all  the  nerves  situated  there.  It 
passes  to  the  sphenoid  fissure,  and  here  divides  into  a  superior  and  an  inferior 
division.  These  divisions  then  pass  through  the  sphenoid  fissure  and  between  the 
heads  of  the  external  rectus  muscle,  separated  from  each  other  by  the  nasal  branch 
of  the  ophthalmic  nerve. 

The  superior  division,  the  smaller  of  the  two,  has  already  been  traced.  It 
supplies  the  superior  rectus  muscle  and  the  levator  palpebrae  superioris  muscle. 

The  inferior  division  very  soon  breaks  up  into  three  branches.  Two  of  these 
^^  comparatively  short,  and  enter  the  ocular  surface  of  the  two  muscles  to  which 
^'^^y  are  distributed, — the  inferior  and  internal  recti  muscles, — the  branch  to  the 
"Eternal  rectus  muscle  passing  under  the  optic  nerv-e.  The  third  branch  pursues  a 
longer  course,  and  runs  along  the  floor  of  the  orbit  to  supply  the  inferior  oblique 
^^scle.  It  occupies  the  interval  between  the  inferior  and  external  rectus  muscles 
^^^  enters  the  inferior  oblique  muscle  at  its  posterior  border.     It  gives  oflF,  near 

■ 

1^  origin,  the  motor  root  to  the  lenticular  ganglion. 

The  oculo-motor  nerve  supplies  the  lenticular  ganglion  and  the  muscles  of 

the  orbit,  with  the  exception  of  the  external  rectus  and  superior  oblique  muscles. 

Ihrough  the  lenticular  ganglion  it  supplies  the  ciliary  muvscle  and  the  sphincter 
iridis. 

The  Sixth,  or  Abducent  Nerve,  passes  forward  in  the  inner  wall  of  the 
^^^mous  sinus,  lying  on  the  outer  side  of,  and  slightly  posterior  to,  the  internal 
^^tid  artery.     It  enters  the  orbit  through  the  inner  part  of  the  sphenoid  fissure, 
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between  the  inferior  division  of  the  oculo-motor  nerve  and  the  ophthalmic  vein. 
It  then  passes  between  the  heads  of  the  external  rectus  muscle,  to  terminate  in 
the  ocular  surface  of  that  muscle  and  supply  it. 

Arrangement  of  the  Nerves  of  the  Orbit,  in  the  walls  of  the  cavernous  sinus 
and  in  the  sphenoid  fissure,  is  as  follows :  In  the  o^Uer  wall  of  the  cavernous  sinus 
there  are,  from  above  downward,  the  third  nerve,  the  fourth  nerve,  and  the  ophthal- 
mic division  of  the  fifth  nen-e ;  in  the  inner  w^all  is  the  sixth  nerve,  in  relation 
with  the  outer  side  of  the  internal  carotid  artery.  These  nerves  are  separated 
from  the  cavity  of  the  sinus  by  its  endothelial  lining.  In  the  sphenoid  fissure  the 
lacrj'^mal,  frontal,  and  pathetic  or  fourth  nerve  occupy  a  higher  plane  than  the 
other  nerves,  and  are  found  in  the  order  named  from  without  inward.  They  pass 
above  the  origin  of  the  muscles,  while  the  other  nerves  and  the  ophthalmic  vein 
are  lower  down  and  enter  the  orbit  between  the  two  heads  of  the  external  rectus 
muscle.  The  nerves  lying  on  a  lower  plane  in  the  sphenoid  fissure  are,  from  with- 
out inward,  the  superior  division  of  the  oculo-motor  nerv^e,  the  nasal  nerve,  the 
inferior  division  of  the  oculo-motor  nerv-e,  and  the  abducent  or  sixth  nerve.  The 
ophthalmic  vein  lies  to  the  inner  side  of  the  sixth  nerve. 

The  Optic  nerve  enters  the  orbit  through  the  optic  foramen,  in  company  with 
the  ophthalmic  artery,  and  passes  into  the  eyeball  about  one-tenth  of  an  inch,  or  2.5 
millimeters,  internal  to  the  posterior  pole  of  that  organ.  It  is  invested  by  a  sheath 
of  dura  mater  and  arachnoid,  and  is  surrounded  by  an  extension  of  the  capsule  of 
Tenon,  the  orbital  fat  and  vessels,  and  the  rectus  muscles.  It  is  pierced  and 
traversed  bv  the  vena  centralis  retinjc  and  artcria  centralis  retina). 

The  External  Rectus  Muscle  is  seen  along  the  outer  wall  of  the  orbit.  It 
has  two  heads  of  origin  :  the  U})per  head  arises  from  the  outer  margin  of  the 
optic  foramen,  beneath  the  superior  nn'tus  muscle,  and  the  lower  head,  partly  from 
the  ligament  or  tendon  of  Ziini  and  partly  from  a  small  spine  of  bone  situated  on 
the  lower  margin  of  the  sphenoid  fissure.  Between  these  two  heads  pass  the  third 
nerve,  the  nasal  nerve,  the  sixth  nerve,  and  the  oj)hthalniic  vein.  The  external 
rectus  muscle  is  inserted  by  an  expandetl  tendon  into  the  sclerotic  coat  of  the  eye- 
ball about  one-fourth  to  one-third  of  an  inch  behind  the  outer  margin  of  the  cornea. 

Action. — It  abduets  the  eornea. 

Nkuvk  SrrPLV. — From  tlic  abducent  or  sixth  cranial  nerve. 

The  Internal  Rectus  Muscle  lies  al(Mig  tin*  inner  wall  of  the  orbit,  below 
the  superior  oblique  nnisclc,  o|)litlialniic  artery,  and  nasal  nerve.  It  arises 
through  the  li^mnient  or  tendon  of  Zinn  Ironi  tlu'  inner  margin  of  the  optic 
foramen,  and  is  inserted  into  the  sclerotic  coat  of  the  eveball  about  one- fourth  to 
oni'-third  of  an  inch  behind  thr  iinier  margin  of  the  corm^a. 

Action'. — It  abducts  the  cornea. 

Xkkvk  SrrrLY. — From  the  inferior  division  of  tln^  third  cranial  nerve. 
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The  Inferior  Rectus  Muscle  arises  from  the  lower  margin  of  the  optic 
fonuuen  Uirough  the  ligament  or  tendon  of  Zinii.  It  passes  forward  along  the 
floor  of  the  orbit  and  below  the  optic  nen-e,  and  is  inserted  into  the  sclerotic 
eoat  of  the  eyeball  about  one-fourth  to  one-third  of  an  inch  from  the  lower 
I  mai^n  of  the  cornea. 

Amos. — It  depresses  the  cornea,  adducts  it,  and  rotates  it  outward. 
Nerve  Sufplv. — From  the  inferior  division  of  the  motor  oculi  or  third 
mial  nen'e. 

The  inferior  rectus  muscle  can  be  better  studied  after  the  dissection  of  the 
oels,  the  ner\-es,  and  the  other  muscles  has  been  completed,  and  those  structures 
fWe  l>een  rL'mf>vod. 

L^ament  of  Zlim. — By  observation  of  the  ocular  surfaces  of  the  origin  of 
Hjour  rectus  miinekt,  it  will  be  seen  that  these  muscles  arise  from  a  common 
s  ring  which  is  attached  around  the  optic  foramen.     This  common  tendon 
f  be  dividc<l  into  a  superior  and  an  inferior  common  tendon.     The  auperior 
i  tendon  is  attached  to  the  upper  margin  and  the  upper  outer  part  of  the 
I  erf  the  optic  foramen,  and  gives  origin   to  the  superior  rectus  muscle, 
I  fan  of  llie  internal  rectus  muscle,  and  the  upper  head  of  the  external  rectus 

DUSclf. 

The  inferior  common  tendon,  or  ligament  of  Zinn,  is  attached  to  the  lower  part 
ilbe  inner  margin,  the  lower  margin  and  the  lower  part  of  the  outer  margin  of 
Ri^o  foramen,  and  gives  origin  to  the  inferior  rectus  muscle  and  part  of  the 
1  rectus  muscle,  and  the  lower  head  of  the  external  rectus  muscle. 

DiSBKCTioN. — The  inferior  oblique  muscle  is  next  exposed.  Its  position  and 
5  difft-r  much  from  those  of  the  other  orbital  muscles,  and  it  can  best  be 
liKeii  aftiT  the  fullowing  dissection  :  Release  the  eyeball  from  any  position  in  which 
ilBiy  be  held.  Evert  the  lower  eyelid,  and  remove  the  conjunctiva  from  it  at  the 
nifcrior  fornix.  Remove  the  fat  lying  in  the  floor  of  the  anterior  portion  of  the 
wHtjand  clean  the  exposed  muscle.  In  doing  this  bo  careful  not  to  cut  the  ner^'e 
"nidi  enters  the  posterior  border  of  the  inferior  oblique  muscle. 

The  Inferior  Oblique  Muscle  arises  by  a  flat  tendon  fi-om  the  orbital  plate  of 
"*siperior  maxilla  to  the  outer  side  of  the  orbital  orifice  of  the  lacrj'nial  duct. 
''psaBes  outward  and  backward  under  the  inferior  rectus  muscle,  and  then  upward 
"rt»een  the  globe  and  the  external  rectus  muscle.  It  ends  in  a  membranous 
*MMi  which  is  inserted  into  tlic  sclera  on  the  upjior  and  outer  side  of  the  glol)e. 
Wow  and  external  to  the  insertion  of  llic  su]>crior  oblicjue  muscle. 

Action. — It  rotates  the  eyeball  outward,  and  elevates  and  abducts  the  cornea. 
"libdncting  the  cornea  it  counteract?  the  ti-ndency  of  the  suiierior  rectus  muscle 
Mni  inferior  rectus  muscle  to  adduct  tlif  cornea. 


348  SURGICAL  ANATOMY. 

Nerve  Supply. — From  the  longest  branch  of  the  inferior  division  of  the 
oculo-motor  nerve,  which  enters  the  muscle  at  its  posterior  margin. 

Dissection. — The  ocular  conjunctiva  should  now  be  removed  from  the  scler- 
otic coat  of  the  eyeball  as  far  forward  as  the  margin  of  the  coniea,  so  that  the 
positions  of  the  attachments  of  the  four  rectus  muscles  can  be  obsers'ed. 

The  rectus  muscles  are  inserted  by  thin,  flat,  slightly  expanded  tendons  into 
the  sclerotic  coat  of  the  eyeball,  one-fourth  to  one-third  of  an  inch  from  the  margin 
of  the  cornea. 

Action. — ^The  actions  of  the  rectus  and  oblique  muscles  of  the  orbit  are  some- 
what complex,  as  almost  every  movement  of  the  eyeball  is  performed  by  two  or 
more  muscles.  In  considering  the  movements  of  the  eyeball  it  must  be  remem- 
bered that  the  glol^e  can  not  be  moved  away  from  its  position,  in  which  it  is 
closely  retained  by  the  capsule  of  Tenon  and  the  attachments  of  the  orbital  fascia, 
forward  movement  being*  prevented  by  the  rectus  muscles.  The  only  movements 
of  the  eyeball  are  rotation  around  any  axis  of  the  globe,  limited  by  the  attach- 
ments of  the  orbital  fascia  existing  between  the  muscles  and  the  adjacent  structures, 
as  the  orbital  periosteum  and  the  palpebral  fascia.  These  movements  are  more 
easily  understood  if  only  the  motion  of  the  cornea  is  considered. 

Adduction  of  the  cornea  is  performed  by  the  internal  rectus  muscle,  and 
abduction  of  the  cornea  by  the  external  rectus  muscle  and  the  two  oblique 
muscles. 

Elevation  of  the  cornea,  as  in  looking  directly  upward,  is  performed  by  the 
superior  rectus  muscle,  the  inferior  oblicjue  muscle  preventing  adduction  of  the 
cornea  and  rotation  of  the  cornea  inward.  Rotation  of  the  cornea  inward  is 
movement  of  the  uppermost  portion  of  the  cornea  inward  and  downward. 

Depression  of  the  cornea  is  performed  by  the  inferior  rectus  muscle,  the 
superior  oblique  muscle  preventing  adduction  of  the  cornea  and  rotation  of  the 
cornea  outward. 

Rotation  of  the  cornea  inward  is  performed  by  the  superior  rectus  muscle  and 
the  superior  oblicjue  muscle,  and  rotation  of  the  cornea  outward  by  the  inferior 
rectus  muscle  and  the  inferior  oblicjue  nuiscle.  Rotation  of  the  cornea  is  not  a 
common  movement,  and  it  occurs  when  the  head  is  inclined  to  one  side. 

Movement  of  the  cornea  in  an  oblicjue  direction  is  performed  chiefly  by  two 
of  the  rectus  muscles,  as  uj^ward  and  outward  by  the  suj^erior  rectus  and  external 
rectus  muscles. 

Excessive  action  of  the  various  muscles  is  prevented  by  the  attachments  of 
the  anterior  lamella  of  the  orl)ital  fnscia. 

Strabismus,  or  deviation  of  tlu'  sairittal  axis  of  one  (\veball  from  its  normal 
position,  occurs  when  one  or  mure  niuseles  are  excessively  active  or  the  opposing 
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muscles  are  insufficiently  active.  This  condition  is  more  commonly  cxiuscd  by 
defective  refraction  in  the  aflFocted  eye  or  unequal  refraction  in  the  two  eyes.  The 
first  requisite  is  to  correct  the  defect  in  refraction,  and  as  a  last  resort  the  tendon 
or  tendons  of  the  hvperactive  muscle  or  muscles  mav  be  divided.  After  division 
of  the  tendon,  extreme  retraction  of  the  muscle  is  prevented  by  the  anterior 
lamella  of  the  orbital  fascia. 

Dissection. — ^The  temporo-malar  nerve  is  the  last  structure  to  be  dissected. 
The  orbital  contents  must  be  removed  completely,  and  the  nerve  will  be  found  in 
a  pwid  of  fat  in  the  retiring  angle  between  the  inferior  and  external  orbital  walls. 

The  Temporo-malar  or  Orbital  Nerve  arises  from  the  suj^rior  maxillary 
nerve  in  the  spheno-maxillarj'^  fossa,  and  reaches  the  orbit  by  passing  through  the 
spheno-maxillarj'  fissure.     It  then  divides  into  two  branches — temporal  and  malar. 

The  temporal  branch  forms  a  loop  of  communication  with  the  lacrymal  ners'c, 
and  then  runs  beneath  the  orbital  periosteum  to  reach  the  spheno-malar  foramen. 
Having  traversed  this  foramen  and  entered  the  temporal  fossa,  it  pierces  the 
deep  layer  of  the  temporal  fascia.  It  nins  upward  between  the  two  layers  of  the 
temporal  fascia  for  a  short  distance,  and  pierces  the  superficial  layer  of  that  fascia. 
It  communicates  with  the  temporal  branch  of  the  facial  nerve,  and  is  distributed 
to  the  skin  of  the  anterior  temporal  region. 

The  malar  branch  runs  forward  in  the  orbital  fat,  and  leaves  the  orbit  bv 
passing  through  the  malar  foramen.  It  connnunicates  with  the  malar  branch  of 
the  facial  nerve  and  supplies  the  skin  of  the  cheek. 

The  Lymphatics  of  the  Orbit  pass  through  the  s[)heno-maxillary  fissure  to 
the  intenial  maxillary  and  deep  parotid  lymphatic  glands. 


THE  LACRYMAL  APPARATUS. 

DissECTiox. — Insert  slender  probes  into  the  i>uneta  lachrymalia  and  lacrymal 
canaliciili,  and  ojxjn  the  latter  as  for  as  the  lacrymal  sac. 

The  Lacrymal  Canaliculi  are  two  narrow  canals,  one  in  each  eyelid,  extend- 
ing from  the  lacrj'mal  punctum  to  the  lacrymal  siie.  For  a  sliort  distance  from 
the  lacr}'nial  punctum  the  course  of  eacli  canaliculus  is  vertically  away  fi'oni  the 
margin  of  the  lid,  then,  turning  abniptly,  it  forms  a  right  angle,  i>asses  inward, 
and  pierces  the  inner  division  of  the  tmdo  oc-uli  to  reach  the  lacrymal  sac.  Before 
entering  the  lacrymal  sac  the  lacrymal   canaliculi  of  the  upper  and  lower  lids 


352  SURGICAL  ANATOMY. 

m 

m 

frequently  join  and  open  into  the  sac  by  a  common  orifice.  In  passing  a  probe 
into  the  lacrymal  canaliculi  their  angular  course  should  be  remembered. 

Dissection. — Next  make  a  vertical  section  through  the  upper  and  the  lower 
eyelid,  to  demonstrate  their  several  layers  of  tissue. 

The  Eyelids  are  composed  of  skin,  superficial  fascia,  orbicularis  palpebrarum 
muscle,  areolar  tissue,  palpebral  ligaments,  orbito-tarsal  ligaments,  tarsal  carti- 
lages. Meibomian  glands,  conjunctiva,  vessels,  nerves,  and  lymphatic  vessels.  The 
upper  eyelid  also  contains  the  aponeurosis  of  the  levator  palpebrae  superioris 
muscle.  The  most  superficial  layer  is  the  skin  ;  the  second  layer  is  the  superficial 
fascia,  which  contains  no  fat  in  this  location ;  the  third  layer  is  composed  of  deli- 
cate areolar  tissue ;  in  the  fourth  layer  are  the  tarsal  cartilage,  the  orbito-tarsal 
ligament,  the  palpebral  ligaments,  the  Meibomian  glands,  and  in  the  upper  lid  the 
aponeurosis  of  the  levator  palpebrse  superioris  muscle ;  the  fifth  layer  is  com- 
posed of  conjunctiva  and  subconjunctival  tissue.  The  eyelids  are  described  in 
volume  I,  pages  512-520. 

Dissection. — Open  the  lacrymal  sac,  and,  after  passing  a  probe  through  the 
lacrj'mo-nasal  duct,  saw  away  the  anterior  wall  of  that  duct. 

The  Lacrymal  Sac  is  the  upper,  dilated  end  of  the  lacrj^mo-nasal  duct,  and 
rests  in  the  lacrymal  groove,  which  is  a  depression  in  the  lower  anterior  portion 
of  the  inner  wall  of  the  orbit.  The  lacrymal  sac  is  invested  by  a  fibrous  capsule, 
which  is  attached  to  the  margins  of  the  lacrymal  groove,  and  is  continuous  with 
the  orbital  periosteum.  It  is  lined  with  mucous  membrane,  which  is  continuous 
with  that  of  the  lacrymal  canaliculi  and  lacrymo-nasal  duct.  Loose  submucous 
tissue  attaches  mucous  membrane  to  the  fibrous  capsule. 

The  Lacrymo-nasal,  Nasal,  or  Lacrymal  Duct  extends  from  the  lactynnal 
sac  to  the  uppermost  part  of  the  anterior  portion  of  the  inferior  meatus  of  the 
nose.  It  is  directed  downward  and  slightly  backward  and  outward.  Its  walls  are 
formed  ])y  the  sui)eri()r  maxillary,  lacrj^mal,  and  inferior  turbinated  bones,  and  are 
lined  bv  mucous  membrane  continuous  with  that  of  the  nose  and  lacr\'mal  sac, 
the  sac  and  the  duct  forming  the  Lacrymal  Canal.  The  nasal  orifice  of  the 
duct  is  guarded  l)y  a  valvular  Hup  of  mucous  meml)rane. 

The  Course  of  the  Tears  is  from  tlie  lacrymal  gland  at  the  outer  part-  of  the 
upper  fornix  of  the  conjunctiva  and  the  accesvsory  lacrymal  glands  in  the  eyelids, 
inward  over  tlie  conjunctiva  to  tlie  hicrvmal  puncta,  and  thence  successively 
througli  tlie  hicrvmal  canaliculi,  lacrymal  sac,  lacrymal  duct,  and  inferior  meatus 
of  the  nosi'.  If  the  lower  evelid  is  everted  or  inverted  so  that  the  tears  do  not 
enter  the  lacrymal  punctuni,  or  there  is  an  obstruction  in  the  lacrymal  canaliculi 
or  nasal  duct,  or  the  tears  arc  secreted  too  rai)idly  for  the  capacity  of  the  puncta, 
as  in  weeping,  the  tears  How  over  the  cheek. 
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THE  EYEBALL. 

The  eyeball  is  a  globular  body,  so  situated  in  the  orbital  fossa  as  lo  be  pro- 
teeteii  by  the  orbital  margins  from  injury  by  large  objects.  It  is  freely  movable 
Around  its  axes,  in  order  that  objects  may  be  seen  without  appreciable  muscular 
effort. 

The  mobility  of  the  eyeball  is  permitted  by  the  relation  existing  between  the 
glolw  and  the  capsule  of  Tenon,  which  has  been  described  with  the  orbit. 
The  eyeball  and  ca[isule  of  Tenon  form  a  batl-and-soeket  joint.  Backward, 
lateral,  vertical,  and  oblique  movements  of  the  eyeball  en  masse  are  prevented  by 
the  attachments  of  the  orbitsil  fascia  to  the  orbital  margins  and  (>ali>ebral  fascia, 
and  forward  movement  of  the  organ  is  checked  by  the  rectus  muscles ;  therefore 
tlie  only  movements  of  the  eyeball  are  those  of  rotation  ai-ound  its  axes.  Exces- 
sive rotation  is  prevented  by  the  attaclmients  of  the  anterior  lamella  of  the  orbital 
fascia  and  its  thickened  portions,  designated  check  ligaments. 

Exophthalmos,  or  protrusion  of  the  eyeball  from  the  orbit,  may  be  caused  by 
tumors  or  furcitr'i  l>odies  in  the  orbit,  myopia,  and  enlargement  of  the  eyeball  by 
diaejij*.  It  sunu'tiuies  exists  slightly  after  tenotomy  of  one  of  the  rectus  muscles, 
»nd  may  be  a  sign  of  exoplithalmic  goiter. 

Sinking  of  the  eyeball  occurs  ailer  partial  absorption  of  the  orbital  fat  in 
wusliiig  diseases,  and  is  associated  with  general  emaciation. 

Being  a  globular  body,  the  eyeball  has  an  anterior  pole,  located  at  the  center 
of  till'  cornea ;  and  a  posterior  pole,  at  Ihc  center  of  the  posterior  segment  of  the 
*>"&,  which  is  the  portion  covered  Ijy  llic  SL'ltni.  It  also  has  an  equator,  midway 
Dctween  the  two  poles;  an  axis,  or  sagittal  diameter,  connecting  the  two  jxtles; 
*  Tertical  and  a  transverse  diameter  at  the  equator.  It  is  not  quite  spheric, 
•^ecHuse  the  cornea  is  a  segment  of  a  smaller  sphere,  and  projects  forward  like  a 
watch^Iass,  increa-sing  the  sagittal  diameter  or  axis ;  the  transverse  is  slightly 
fffwater  tlian  the  vertical  diameter.  The  axis,  or  sagittal  diameter,  measures 
«l»oui  24.5  millimeters ;  the  transverse  equatorial  diameter,  about  23,9  milli- 
Oiet4>r8;  and  the  vertical  equatorial  diameter,  about  23.5  millimeters.  From  these 
nieasurements  it  will  be  seen  that  the  eyeball  is  slightly  elongated  from  ttehind 
"^rward.  and  compressed  from  above  downward.  The  axes  of  tlie  two  eyeballs 
""s  pumllel  with  each  other,  although  the  axes  of  the  two  orbits  are  divergent 
*nt^rifirly, 

DifiSEtTiox. — By  the  time  the  orbit  has  been  dissected,  the  human  eyeball 
*'ll  be  so  far  decomposed  that  it  can  not  be  easily  nor  profitably  dissected, 
•^wtuiialely,  an  adequate  substitute  is  found  in  the  eye  of  a  pig,  a  sheep,  or  a 
"illoct.    Of  these,  the  pig's  eye  corresjronds  more  nearly  in  size  to  the  human 
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eye ;  but  the  bullock*s  eye,  on  account  of  its  comparative  grossness,  is  more 
easily  dissected.  At  least  a  half  dozen  bullocks'  eyes  should  be  procured  before 
the  dissection  is  commenced.  The  globe  must  be  thoroughly  cleaned  down  to  the 
sclerotic.  Perhaps  the  best  way  to  accomplish  this  is  as  follows :  With  scissors 
and  forceps  make  a  circular  incision  through  the  conjunctiva  close  to  and  parallel 
with  the  margin  of  the  cornea.  The  conjunctiva,  capsule  of  Tenon,  fat,  fascia,  and 
muscles  are  then  gradually  worked  free  from  the  sclera  from  before  backward, 
as  far  as  the  point  of  entrance  of  the  optic  nerve.  When  about  half  way  back, 
the  venae  vorticosse  wdll  be  seen  emerging ;  and  w^hen  near  the  optic  nerve,  the 
circle  around  it,  formed  by  the  posterior  ciliarj^  arteries  and  ciliary  nerves,  will 
be  noticed. 

The  Conjunctiva  is  a  mucous  membrane  covering  the  anterior  surface  of  the 
eyeball  and  the  posterior  surface  of  the  eyelids.  It  consists  of  a  parietal  layer, 
the  palpebral  portion,  which  lines  the  eyelids,  and  of  a  visceral  layer,  the  ocular 
portion,  which  covers  the  anterior  one-third  of  the  eyeball.  The  viscenil  layer 
is  subdivided  into  a  sclerotic  and  a  corneal  i)Oi*tion. 

The  palpebral  portion  of  the  conjunctiva  has  been  described  with  the  eyelids 
under  the  Dissection  of  the  Face. 

The  sclerotic  portion  of  the  conjunctiva  is  loosely  adherent,  except  at  the 
margin  of  the  cornea.  It  contains  small  blood-vessels,  which  are  derived  from  the 
palpebral  vessels,  branches  of  the  lacrymal,  infra-orbital,  supra-orbital,  and  frontal 
vessels,  which  will  not  be  perceptible  under  perfectly  nonnal  conditions.  Con- 
gested conjunctival  vessels  are  distinguished  from  the  anterior  ciliary  vessels  by 
the  fact  that  the  former  move  with  the  conjunctiva,  while  the  latter  are  fixed  in 
tlie  sclerotic  and  remain  stationarv.  The  lax  submucous  tissue  wliich  connects 
tlie  conjunctiva  witli  the  sclera  permits  the  surgeon  to  slide  flaps  of  conjunc- 
tiva. Its  laxity  accounts  for  tlie  occurrence  of  sul)conjunctival  hemorrhages  after 
sudden,  severe  muscular  effort,  as  in  paroxysms  of  whoojnng  cough.  The  hemor- 
rliag(»s,  if  associated  with  traumatism  about  the  head,  should  be  viewed  with 
susj)ieion,  as  tliev  may  result  from  fracture  of  the  anterior  fossa  of  the  skull  with 
leakage  of  blood  into  the  orl)it.  The  blood  does  not  become  dark  in  color,  but 
remains  red,  l)ecause  oxygen  ))ass('s  to  it  through  the  conjunctiva. 

The  corneal  portion  of  the  conjunctiva  consists  of  layers  of  epithelial  cells, 
and  forms  the  anterior  laver  of  the  cornea.  It  is  closelv  adherent,  nerfectlv  trans- 
j)arunt,  and  gives  the  cornea  its  mirror-like  characteristics.  It  contains  no  bloixl- 
vessc'ls. 

Extensive  destruction  of  tlie  conjunctiva  may  be  produced  by  caustics  acci- 
dcntallv  introduced  l)ctwccn  the  cvclids  and  the  cvc])all.     This  more  freiiuentlv 
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occurs  under  the  lower  eyelid,  on  account  of  its  position.     The  lid  may  adhere  to 
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the  glolie,  causing  symblepharon ;  or  cicatricial  contraction  may  produce  inversion 
of  the  eyelid  and  eyelaslies  (entropion).  Adherence  of  the  two  raw  surfaces  may 
be  prevented  by  sliding  a  bridge  of  conjunctiva  from  above  the  cornea,  and  plac- 
ing it  upon  the  raw  surf'aee  below.  Entropion  may  also  be  caused  by  cicatricial 
contraction  in  chronic  conjunctivitis.  In  purulent  conjunctivitis  (pomlent 
ophthalmia),  which  is  usually  due  to  infection  of  the  conjunctiva  by  gonorrheal 
pus,  the  great  danger  lies  in  involvement  of  cornea,  which  niaj'  produce 
pemiauent  blindness. 

Coats  and  Refracting  Media  of  the  Eye, — The  eyeball  contains  three  super- 
irajmsed  coats,  inclosing  three  refracting  media,  or  so-called  humors.  The  coats, 
namctl  from  without  inwai-d,  are  a  fibrous,  a  vascular,  and  a  nervous  coat. 

Tlie  refracting  media,  enumeratj?d  from  before  backward,  are  the  aqueous 
humor,  the  crj'stidline  lens,  and  the  vitreous  humor. 

Tlie  Fibrous  Coat  is  composed  of  two  portions — the  sclera  and  tlie  cornea. 

DissEfTioN. — To  obser\'e  all  parts  of  the  sclerotic  coat  clearly,  it  should  be 
detacheii  from  the  underlying  tissues  and  removed.  To  do  this  it  should  be 
incisctl  at  the  oipiator — t.  e .,  midway  between  the  center  of  the  cornea  (the 
anterior  pole)  and  the  corresjwnding  posterior  point  (the  i«)sterior  pole).  A  sharp 
knife  should  be  used  to  make  a  short  cut  just  deep  enough  to  expose  the  black, 
underlying  choroid.  A  pair  of  scissora  with  delicate  blades  and  sharp  points 
should  then  be  u.aed  to  complete  the  equatorial  incision.  With  the  handle  of 
the  scalpel  the  halves  of  the  sclerotic  coat  should  be  separated  from  tlie  subjacent 
tissues,  OS  one  removes  the  skin  of  an  orangti.  At  only  two  points  will  any  diffi- 
culty 1)0  met.  One  is  at  the  entrance  of  the  optic  nerve,  where  it  is  necessary  to 
cut  off  the  optic  nerve  close  to  the  choroid ;  the  other  point  is  anteriorly,  where 
the  ciliary  lK)dy  ia  attached  to  the  sclera.  By  the  use  of  slight  force  tliis  attach- 
ment can  1«  torn  with  the  forceps,  and  the  anterior  moiety,  composed  of  the 
sclera  and  the  cornea,  removed  entire.  This  results  in  escajie  of  the  aqueous 
humor.  The  remainder  of  the  globe  should  be  laid  aside  in  diluted  alcohol 
until  required  for  further  study. 

The  sclera,  or  sclerotic  coat,  incloses  the  posterior  five-sixths  of  the  eyeball, 
the  remaining  anterior  one-sixth  of  its  wall  being  completed  by  the  cornea.  It  is 
incomplete  posteriorly  at  the  entrance  of  the  optic  ner\'e,  the  opening  (foramen 
Bclerit)  being  partially  filled  by  a  layer  of  sclerotic  tissue,  called  the  lamina 
crihrom.  It  is  white,  opaque,  and  tough,  and  maintains  the  normal  conformation 
of  the  glolje.  It  consists  of  interlacing  bundles  of  white,  fibrous  connective  tissue. 
It  is  thickest  posteriorly,  and  thinnest  just  behind  the  insertions  of  the  rectns 
muscles,  al>out  one-fourth  to  oiie-tliinl  of  an  incli  or  six  to  eight  millimeters 
from  the  cornea,  where  it  is  sometimes  nii^urcd  in  cases  of  injury  to  the  eyeball. 
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Between  the  cornea  and  the  insertions  of  the  tendons  of  the  rectus  muscles  it 
again  becomes  thicker,  on  account  of  its  reinforcement  by  fibers  from  those  tendons. 
In  disease  of  the  eye,  such  as  glaucoma,  in  which  there  is  increased  intra-ocular 
tension,  compression  of  the  ciliary  nerves  against  the  unyielding  sclerotic  coat 
causes  intense  pain. 

At  its  anterior  margin  the  sclerotic  coat  is  directly  continuous  with  the  cornea, 
and  the  slight  groove  at  this  point  is  called  the  scleral  sulcxw.  About  one-fourth  of 
an  inch,  or  six  millimeters,  behind  the  sclero-corneal  junction  the  sclerotic  coat 
receives  the  insertions  of  the  rectus  muscles.  At  this  point  also  it  receives  and 
transmits  the  anterior  ciliary  vessels,  which  form  a  ring  around  the  cornea ;  con- 
gestion of  these  vessels  is  evident  in  iritis.  In  the  sclera,  just  behind  the  sclero- 
corneal  junction,  is  a  circular  blood  channel  surrounding  the  margin  of  the  cornea ; 
it  is  called  the  canal  of  Schlemm,  This  canal  transmits  venous  blood,  and  is  in 
close  relation  with  certain  lymph  spaces  in  the  pectinate  ligament  of  the  iris,  called 
the  spaces  of  Fontana,  In  conjunction  with  the  spaces  of  Fontana  the  canal  of 
Schlemm,  by  absorbing  the  excess  of  aqueous  humor,  is  supposed  to  maintain  the 
normal  intra-ocular  tension,  exaggeration  of  which  results  in  the  grave  disease, 
glaucoma. 

The  lamina  cribrosa  is  in  the  posterior  portion  of  the  sclera,  and  is  the  place 
of  entrance  of  the  optic  nerve,  whoso  dural  and  pial  investments  blend  with  the 
sclera.  Minute  openings  which  form  a  circle  around  the  the  lamina  cribrosa 
transmit  the  posterior  ciliary  vessels  and  nerves.  The  point  of  entrance  of  the 
optic  nerve  is  not  at  the  posterior  ix)le  or  in  the  visual  axis  of  the  eye,  but  lies 
about  one-tenth  of  an  incli,  or  2.5  mm.,  to  the  nasal  side  of,  and  slightly  below, 
it.  As  this  nerve  passes  through  the  sclera  it  is  constricted,  and  instead  of  passing 
as  a  comi)act  Inindle,  it  is  broken  up  into  fasciculi,  which  separately  pierce  the 
til)rous  lamina  mentioned — the  lamina  cribrosa.  The  lamina  has  an  opening  in 
tlie  centi^r  larger  than  the  i)erf()rati()ns  produced  by  the  individual  nerve  bundles; 
this  is  called  the  poms  opticus,  and  transmits  the  arteria  centralis  retime. 

Except  at  the  entrance  of  the  ()i)tic  nerve  and  the  selero-corneal  junction,  the 
sclerotic  is  hut  feebly  attached  to  the  subjacent  vas(*ular  coat.  Its  innermost 
layer — which,  on  account  of  its  deep  color,  is  called  the  lamina  fnsca — is  in 
relation  with  the  vascular  coat,  to  which  it  is  attached  bv  a  laver  of  loose  connec- 
tive  tissue  called  the  himinn  suj^nfcJinrftitlen. 

The  cornea  is  the  circular  anterior  window  of  the  eyeball,  and  comprises 
alxHit  one-sixth  of  the  circuniferenci^  of  the  <j:lo])e.  Tt  is  perfectly  transpareiit,  and 
is  somewhat  thinner  at  its  center  than  at  its  ixM'iphery.  Its  transparency  is  lost  in 
interstitial  keratitis  (iutlannnatiou  <»f  the  corneal  tis<ue),  which  is  freciuently 
caused  hv  sv})hilis.      It  is  more  hiiihlv  convex  than  the  remainder  of  the  evenall, 
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ami  ttmseijut-iilly  foniis  jmrt  of  a  smaller  sphere  thiin  docs  the  sclera,  and  hence 
prujecti  further  tliaii  does  the  latl«r.  The  student  can  readily  prove  this  fact 
bv  dosing  hia  own  eye  and  moving  the  loose  skin  of  the  upper  lid  over  the  globe 
with  his  fiiigei'.  The  cornea  is  part  of  the  fibrous  ooat  of  the  eye,  and  at  its  peri- 
phery is  continuous  with  the  sclera.  Owing  to  the  fact  that  the  transition  of  the 
sclera  into  the  cornea  occurs  first  on  the  inner  aspect  of  the  former,  the  sclera  seems 
U>  overlap  the  cornea ;  thus  the  margin  of  the  cornea  becomes  beveled  on  its 
external  aspect  and  the  sclera  on  its  internal  aSfject.  This  apparent  overlapping 
being  greater  alxive  and  below  than  at  the  sides,  the  transverse  diameter  of  the 
cornea  slightly  exceeds  the  vertical.  It  is  in  front  of  the  aqueous  humor,  which  is 
interposed  between  it  and  the  iris  and  lens. 

The  cornea  being  convex,  assists  in  bringing  rays  of  light  to  a  focus  upon  the 
retinu.  If  the  convexity  of  the  cornea  is  excessive,  the  rays  are  brought  to  a  focus 
before  reaching  the  retina,  and  the  person  suffers  from  near-sightedness  or  myopia. 
If  the  cornea  is  insufficiently  convex,  the  rays  reach  the  retina  before  beihg 
rtillecli'd  to  a  ibcus,  and  the  person  suffei'sfrom  far-sightedness  or  hypermetropia. 
U'hen  the  curvature  of  the  cornea  is  irregular,  the  rays  of  light  are  not  n'^uliirly 
brought  lo  a  focus.  The  error  of  refraction  resulting  is  known  as  astigmatism, 
wliioh  may  also  be  produced  by  irregular  refraction  in  the  lens. 

The  cornea  consists  of  five  layers:  the  anterior  epithelium,  the  anterior  limit- 
'og  membrane  (membrane  of  Bowman),  the  substance  proper,  the  posterior  limiting 
"lembrane  (the  membrane  of  Descemet),  and  the  fjosterior  endothelium. 

The  anlerior  epithelium  and  poeterior  endotlinlhnn  of  the  cornea  serve  to  prevent 
•"•sorption  of  liquid  from  the  tears  and  from  the  anterior  chamber  of  the  eye. 
The  ojmcity  of  the  corneal  tissue  al\er  death  is  due  to  imbibition  of  fluid  into  the 
lynapli  channels  of  the  cornea.  If  (he  anterior  epithelial  layer,  composed  of  the 
"*njui]ctiva,  is  lm>kcn,  and  lead  lotions  are  used,  lead  salts  may  be  deposited  and 
•"ilMiir  the  transparency  of  the  cornea. 

The  guhstance  pTopei'  (substantia  propria)  is  composed  of  numerous  lamin®  of 
'"'^^iifii-d  connective  tissue,  between  which  are  fi-eely  anastomosing  lymph  ctiannels, 
"irough  which  it  is  nourished.  Like  the  other  layers  of  the  comen.  it  contains  no 
"looU-vesseU,  These  vessels  end  in  loops  at  its  periphery.  In  interstitial  kera- 
"ws  these  laminre  are  affecteii,  and  efl'usioii  into  the  lympih  channels  causes 
'"'^iucss  and  loss  of  tmnsparency  of  the  cornea. 

Ulcers  and  wounds  of  the  cornea,  as  a  nile,  heal  readily,  notwithstanding  the 
ftosfcueo  of  hloiHl -vessels.  UJcera  may,  however,  perforate  the  cornea.  Perforating 
Ulcers  or  wounds  of  tlie  cornea  allow  the  aqueous  humor  to  escape.  With  llie 
*f*!»ni  of  the  escaping  aqueous  humor  the  pupillary  margin  of  the  iris  may  he 
V'^^lapwil  through  the  opening  in  the  cornea.     Scars  resulting  from  ulcers  or 
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wounds  of  the  cornea  may  produce  an  opacity  resembling  a  small  puflF  of  smoke 
{nebula)^  or  a  pearly  white  opacity,  which  is  designated  leukoma.  These  opacities, 
if  situated  at  the  center  of  the  cornea,  interfere  with  the  passage  of  light  to  the 
most  sensitive  portion  of  the  retina,  making  it  necessary  to  form  an  artificial 
pupil. 

Abscesses  of  the  cornea  gravitate  between  the  laminae  to  the  lower  part  of  the 
cornea,  producing  a  crescentic  collection  called  onyx — ^because  of  its  resemblance 
to  the  crescents  at  the  roots  of  the  finger-nails.  These  abscesses  should  be  evacu- 
ated early  to  avoid  i>crforation,  escape  of  the  aqueous  humor,  and  protrusion  of  the 
iris. 

In  elderly  persons  there  is  frequently  seen  an  opacity  of  the  corneal  tissue 
near  the  margin  of  the  cornea;  this  opacity  usually  begins  at  the  upper  part  of 
the  cornea,  and  then  at  tlie  lower ;  subsecjuently,  the  extremities  of  the  two  hazy 
crescents  meet,  and  a  complete  arcus  senilis  results.  This  condition  is  due  to 
fatty  or  hyaline  degeneration  of  the  corneal  tissue,  probably  the  result  of  defec- 
tive vascular  suj)ply. 

In  pannus  the  cornea  appears  to  contain  blood-vessels.  Through  irritation 
from  granular  lids  or  inverted  eyelashes  blood-vessels  grow  into  the  corneal  con- 
junctiva, and  later  may  enter  the  corneal  tissue. 

Staphyloma  of  the  cornea  is  a  bulging  forward  of  a  corneal  scar  and  ad- 
herent iris.  It  is  produced  by  increased  intra-ocular  tension  pushing  forward  the 
iris  and  even  the  lens  against  a  weakened  cornea,  and  causing  repulsive  disfigure- 
ment. 

A  conic  cornea  is  thin,  protrudes  further  forward  than  normally,  and  retains 
its  transparency.     As  a  result,  vision  is  inii)erfect. 

Blood  Supply. — Tlio  blood  supi)ly  of  the  cornea  is  indirectly  derived  from  the 
anterior  ciliary  and  long  posterior  ciliary  arteries.  No  blood-vessels  are  found  in 
the  cornea,  nutrition  being  supj)lied  ])y  imbibition  of  lymph  into  the  lymph 
channels  of  tlio  cornea.  The  lack  of  a  direct  blood  suj^ply  accounts  for  the  ten- 
dency of  the  cornea  to  become  inflamed  in  poorly  nourished  persons. 

Nekvk  Supply. — The  cornea  receives  a  rich  nerve  supply  from  the  ciliary 
nerves.  Its  nerves  are  merelv  axis  cvlinders,  and,  therefore,  do  not  affect  its  trans- 
parency.  From  j)ressure  on  tlie  ciliarv  nerves  in  increased  intraocular  tension,  as 
in  glaucoma,  the  cornea  is  anesthetized. 

The  Pectinate  Ligament  of  the  Iris. — At  the  corneal  margin  tlie  fourth  layer 
of  the  cornea,  the  posterior  liniitin<j^  inenihrams  breaks  up  into  fibrilla\  some  of 
which  run  into  the  base  of  the  iris.  These  conii)risi'  the  j)ectinate  ligament  of  the 
iris,  aii<l  hi'idire  over  tlu^  anule  hetwei'n  the  cornea  and  the  base  of  the  iris.  This 
ligament  contains  lymph  spaces,  called  the  .^juias  nf  Fontiuiu,  which  connnunicate, 
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nil  the  one  hand,  with  the  anterior  chambtr  of  thf  eye,  and,  on  tho  oUilt,  with  the 
canal  uf  Schleniiu. 

The  Vascular  Coat,  or  the  uveal  tract,  is  the  midiile  coat  of  the  eye.  It  has 
hetiii  exposed  throughout  by  tlie  previous  dJssectiou.  It  consists  of  three  portions  : 
ihe  most  anterior  jwrtion  is  tlie  iris,  the  perforated  circular  curtain  which  hang.s 
in  front  of  the  lens ;  the  next  portion  ia  the  ciliary  body,  which  lies  behind  the 
iris  ;   and  the  third,  posterior  and  largest,  is  the  choroid. 

The  iris,  as  previously  stated,  is  the  anterior  portion  of  the  middle  tunic,  and 

is  a  perforated  circular  curtain  interposed  between  the  lens  and  the  cornea.     It  is 

attached  only  at  its  margin,  where  it  is  joined  to  the  cornea  anteriorly  by  means 

of  the  pectinate  ligament  of  the  iris,  and  by  the  ciliary  body  posteriorly.     These 

attncbments  are  not  very  strong;  consequently,  in  injurie.'S  of  the  eye  the  iris  may 

'l>e  torn  away  from  the  cornea  and  ciliary  body  without  damage  to  either  of  these 

t^o   structures.       It  is  contractile  and  expansile,  and  floats  in  the  clear  aqueous 

Ikutnor,  separating  the  anterior  chamber  of  tlie  eyeball  from  the  posterior  chamber, 

"wMch  communicate  with  each  other  through  the  central  ojieuing  of  the  iris,  called 

tlie  pupil.     In  the  fetus  the  pupil  is  closed  by  the  pupillary  membrane,  which  dis- 

appeare  before  birth'.     By  change  in  size  of  the  pupil  the  iris  regulates  the  amount 

of  light  admitted  to  the  interior  of  the  eye.     Both  contraction  and  dilatiition  of 

^e  pupil  are  active  processes,  the  prcs<>nce  of  circular  and  radiating  nmsclo  fibers 

having  l>een  demonstrated.     Near  the  pupil  the  ]>osterior  surface  of  the  iris  is  in 

contact  with  the  lens,  hence  in  iritis  the  iris  may  adhere  to  the  lens,  producing 

posterior  synechia ;    when   the  iris  adheres  to   the  cornea,  anterior   sjmechla 

results. 

The  iris  receives  much  support  from  contact  with  the  lens;  conse<]nently, 
'hen  the  lens  is  dislocated  posteriorly  or  after  cataract  operations,  the  iris  may  be 
''^tuulous  through  lack  of  support. 

The  Argyll  Robertson  pupil  is  one  which  does  not  respond  to  stimulation  by 
%nt,  but  retains  its  power  of  accommodation  for  distance.  It  is  a  diagnostic 
"gn  in  locomotor  ataxia,  and  has  been  obser\'ed  in  cerebral  syphilis,  general 
Paralysis  of  the  insane,  and  poisoning  by  carbon  bisulphid. 

The  color  of  the  iris  varies  in  difTerent  individuals,  and  is  largely  depen- 
dent on  the  amount  and  pasition  of  its  pigment.     In  blue  eyes  the  stroma  of  the 
iris  18  entirely  free  from  pigment,  the  latter  being  confinetl  to  the  posterior  pigment 
l^yer,  from  which  position  it  is  seen  through  the  superimposed  strata  of  the  iris. 
With  the  darker  eyes  the  stroma  cells  of  the  iris  also  acquire  pigment ;  in  light 
E^y  eyes  this  is  small  in  amount,  in  brown  eyes  greater,  while  in  the  darkest  eyes 
tl>e  colored  particles  are  very  numerous,  and  sometimes  appear  as  almost  continu- 
•ws  pigmented  areas ;  in  albino  eyes,  on  the  other  hand,  even  the  retinal  portion 
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of  the  iris  is  devoid  of  pigment  (Piersol).  The  color  of  the  iris  may  be  greatly 
altered  during  inflammation  of  that  stmcture,  through  effusion  into  the  tissues  of 
the  iris.  The  swelling  thus  produced  causes  sluggish  movement  of  the  iris,  and 
encroachment  upon  the  pupil. 

Blood  Supply. — ^This  is  derived  from  the  ciliarj^  vessels ;  consequently,  iritis 
is  usually  asvsociated  with  choroiditis. 

Nerve  Supply. — ^The  nerve  supply  of  the  iris  is  derived  from  the  ciliary 
nerves.  The  radiating  muscle  fibers  are  supplied  through  the  lenticular  ganglion 
by  the  sj'mpathetic  nerve,  and  the  circular  fibers  through  the  lenticular  ganglion 
bv  the  third  cranial  nerve. 

ft 

The  path  for  the  iris  reflex  (that  is,  the  contraction  and  dilatation  of  the  pupil 
induced  by  variations  in  the  amount  of  light  falling  into  the  eye)  is  along  the 
optic  nerve  and  tract  to  the  geniculate  body,  or  perhaps  the  anterior  pair  of  corpora 
quadrigemina,  thence  to  the  nucleus  of  the  motor  oculi,  along  the  latter  nerve  to 
the  ciliary  ganglion,  and  then  through  the  ciliary  nerves  to  the  iris.  Interference 
with  this  path  by  lesions  in  the  optic  nerves  or  tracts  or  in  the  central  nervous 
system  leads  to  disturbances  which  the  clinician  utilizes  for  diagnostic  purposes. . 

Coloboma,  or  a  cleft  of  the  iris,  is  the  most  common  congenital  defect  of  the 
iris;  it  is  usually  situated  below  the  pupil,  and  is  due  to  persistence  of  tibd 
choroid  cleft  of  the  embryo. 

Aniridia^  or  absence  of  the  iris,  is  a  rare  defect ;  it  is  usually  bilateral. 

The  ciliary  body,  or  cyclon,  the  intermediate  portion  of  the  middle  tunic  or 
uveal  tract,  is  composed  of  two  portions — the  ciliaiy  muscle  and  the  choroid 
portion  or  ciliary  processes.  It  extends  from  the  iK)sterior,  or  ciliary,  margin  of 
the  iris  to  a  i>oint  opi)osite  the  ora  serrata  of  the  retina.  In  meridional  sections  of 
the  eyeball  it  is  triangular.  Tlie  outer  side  of  the  triangle  is  formed  by  the  ciliary 
muscle,  and  is  in  contact  witli  the  sclera  ;  the  postcro-internal  side  is  directed 
toward  the  vitreous  chamber  of  the  eyel)all,  and  contains  tlie  ciliary  processes;  the 
anterior  side  is  directed  toward  the  acjueous  cliamber,  and  gives  attachment  to  the 
margin  of  tlie  iris  at  about  its  middle.  The  ciliary  body  is  well  supplied  with 
branches  from  the  ciliary  vessels  and  nerves.  Inflammation  si)reads  rapidly  fn>m 
it  to  the  iris,  choroid,  retina,  and  cornea.  It  is  called  the  dangerous  area  of 
the  eve,  because  traumatic  intlamniation  of  the  ciliarv  body  in  one  eve  mav  be 
followed  by  symj)atlietic  ophthalmia  begiiniing  in  the  ciliarv  body  of  the  other 
eye.     This  is  supposed  by  some  to  be  due  to  the  rich  nei've  supply  of  that  region. 

The  ciliary  muscle  forms  a  consj>icuous  white  hand  between  the  choroid  and 
the  iris,  an<l  behind  the  scU'rcM-oriKal  junction,  it  hears  on  its  inner  surface  the 
ciliarv  processes.  In  cro>s  section  of  the  ciliary  body  or  longitudinal  section  of  the 
eyeball  it  appears  as  a  ti'ianguhir  hand   ot*  muscle   lihers.     The  shorter  anterior 
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should  be  made  through  the  sclera  and  carried  backward  to  about  one-quarter  of 
an  inch  from  the  posterior  pole  of  the  eye.  The  flaps  thus  formed  should  be 
pinned  back,  and  the  whole  preparation  placed  in  dilute  alcohol  held  in  a  wax- 
or  cork-lined  tray.  With  delicate  forceps  and  scissors  the  iris  is  then  removed, 
w^hen  an  anterior  view  of  the  ciliary  processes  may  be  had. 

The  ciliary  processes  are  some  seventy  or  eighty  irregular  projections  from 
the  internal  surface  of  the  ciliary  body.  They  are  longitudinal  folds  of  the 
forward  continuation  of  the  choroid.  Their  broader  extremities  are  directed 
forward  and  form  a  circle, — corona  ciliaru, — which  gives  attachment  to  the  suspen- 
sory ligament  of  the  lens.  Toward  the  posterior  part  of  the  ciliary  body  they 
become  less  prominent  and  subdivide,  the  inner  surface  of  the  ciliary  body  here 
being  almost  smooth  and  forming  the  orbiculus  ciliaris.  The  ciliary  processes  are 
the  most  vascular  portion  of  the  eyeball ;  like  the  choroid,  they  are  comjwsed  of 
a  connective-tissue  stroma,  pigment,  and  numerous  blood-vessels.  By  osmosis  from 
the  blood-vessels  of  the  eyeball  the  aqueous  humor  is  supposed  to  be  replenished. 
As  the  iris  and  the  anterior  portion  of  the  ciliary  body  are  continuous  and  their 
blood-vessels  are  in  free  communication,  iritis  seldom  exists  without  cyclitis ;  hence 
the  resultant  disease  is  called  irido-cyclitis. 

The  choroid  proper  extends  from  the  posterior  termination  of  the  ciliary  body 
to  the  optic  nerve,  by  which  it  is  pierced.  It  is  found  in  the  posterior  portion  of 
the  globe,  like  the  sclera,  and  consists  mainly  of  blood-vessels,  areolar  tissue,  and 
pigment.  Externally,  it  is  in  relation  with  the  sclerotic  coat,  to  which  it  is 
connected  by  its  outennost  layer — the  lamina  suprachoroidea ;  internally,  it  is  in 
contact  with  the  pigment  layer  of  tlie  retina. 

It  is  composed  of  four  layers — viz.,  tlie  lamina  suprachoroidea,  the  layer 
containing  large  vessels,  the  chorio-capillaris,  and  the  lamina  vitrea.  Its  outer 
layer,  the  lamina  snprachoroidea,  is  in  immediate  contact  wltli  the  sclera,  and  is 
composed  of  loose  areolar,  nonvascular  tissue  containing  pigment.  This  layer 
is  so  loosely  connected  with  the  lamina  fusea  of  the  sclera  that  extensive  hemor- 
rhages may  occur  between  the  sclera  and  choroid  after  traumatism  of  the  eye. 
The  third  and  fourth  lavers  are  vascular  in  cliaracter.  The  third  is  the  laver  of 
choroid  stroma,  and  contains  lar^^e  blood-vessels.  Tlie  most  conspicuous  of  these 
vessels  are  the  four  vcnve  vortico.vv.  each  of  which  is  formed  bv  numl)ers  of  veins 
converging  at  one  j)oint  and  formin<x  a  wliorl.  They  are  located  at  equidistant 
points  along  the  equator  of  tlie  eyt'ball,  and  to  them  the  small  veins  converge, 
returning  the  blood  from  the  whole  uveal  tract.  The  chorio-capillaris  is  the  inner 
vascular  layer,  and  is  composed  of  capillary  l)lood-vessels.  The  lamina  vitrcay 
vitreous  or  glassy  lamina,  is  the  fourth  or  internal  layer.  It  supports  the  retinal 
pigment,  which  usually  adheres  to  it  when  the  retina  is  removed. 


PLATE  XCIlJ 


Laag  posicrioi  ciliaiy  a-  Vena  vorlicosa  Chona-capillaria 

potterior  ciliary  n. 


Shod  posUriar  ciliary 
***tpo«tf;oi  ciliary  n. 


CILIARV  ARTERIES. 
377 


THE  EYEBALL. 

The  choroid  contains  so  much  iiigment  that  it  is  one  of  the  few  structures 
affect^?d  by  pritnaiy  melanotic  sarcoma. 

The  ciliary  nerves  have  two  :-imrces  of  origin — the  long  ciliary  neires  arise 
from  the  nasal  branch  of  the  ophthaliiuc  nerve,  and  the  short  ciliary  uor\-e3 
spring  from  the  lenticular  ganglion.  They  pierce  the  sclera  around  the  opiic 
nerve,  and  pass  forward  between  the  sclera  and  the  choroid ;  at  the  posterior  part 
of  the  globe  they  groove  the  inner  surface  of  the  sclera  and  are  intimately  attached 
to  it.  They  pass  forward  to  the  ciliary  body,  where  they  break  up  to  form  a 
plexus,  from  which  fibers  are  distributed  to  the  ciliary  muscle,  the  iris,  and  the 
coniea.  Compression  of  these  nerves  against  the  resisting  sclera  in  increased 
intra^icular  tension,  as  in  glaucoma,  causes  intense  pain  in  the  eyeball  and 
anesthesia  of  the  cornea. 

The  cilittiy  arteries  consist  of  the  short  posterior,  long  posterior,  and  anterior. 
The  short  posterior  ciliary  arteries  are  from  twelve  to  twenty  in  number;  they 
pierce  the  sclera  around  the  optic  nerve,  and  are  distributed  to  the  choroid.  The 
long  posterior  ciliary  arteries  pierce  the  sclera  just  external  to  the  circle  formed  by 
the  perforations  for  the  sliort  ciliary  arteries,  and  run  forward  in  the  choroid. 
In  the  ciliary  body  around  the  attached  margin  of  the  iris  they  anastomose  with 
the  anterior  ciliary  arteries.  These  inosculations  form  the  circulum  iridis  -major ; 
branches  from  this  circle  enter  the  iris,  and  at  the  outer  margin  of  the  sphincter 
muscle  of  the  iris  anastomose  and  form  the  circulum  iridls  minor. 

The  anterior  dliary  arteries  are  eight  in  number,  two  arising  from  each  of  the 
arteries  which  supply  the  rectus  muscles.  The}'  pierce  the  sclera  near  the  sclero- 
comeal  junction,  and  enter  into  the  circulum  iridis  major.  The  ciliarj-  arteries 
and  ner\'es  are  also  described  with  the  orbit. 

Tlie  reins  which  have  their  origin  in  the  middle  coat  of  tlie  eyeball  are  the 
veuK  vorticosiE  and  the  anterior  ciliary  veins.  The  rente  vorticottie  have  been 
previously  described  with  the  choroid  and  the  orbit.  The  anterior  ciliary  veins 
arise  from  small  veins  in  the  ciliary  muscle,  and  pierce  the  sclera  near  the  margin 
of  the  coniea,  receiving  veins  connected  with  the  canat  of  Schlemm.  They  also 
receive  conjunctival  and  episcleral  veins,  and  empty  into  the  veins  which  accom- 
pany the  arteries  to  the  rectus  muscle. 

Dissection. — The  choroid,  ciliary  body,  and  iris  should  be  carefully  stripped 
from  that  eyeball  in  which  they  were  exposed.  This  should  be  done  under 
diluted  alcohol,  and  when  completed,  the  retina  will  be  seen.  If  a  portion  of  the 
detached  choroid  is  inspected,  on  its  inner  surface  irregular  black  patches  will  he 
obsen'cd.  These  are  fragments  of  the  pigment  layer  of  the  retina  which  have 
become  detached  on  account  of  their  firm  adhesion  to  the  lamina  vitrea  of  the 
choroid. 
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The  Retina,  the  third  and  innermost  coat  of  the  eye,  is  the  nen'ous  tunic. 
It  is  the  end  organ  of  the  optic  nen^e  specialized  for  the  function  of  vision.  Mor- 
phologically, it  extends  from  the  point  of  entrance  of  the  optic  nen^e  at  the 
foramen  sclerae  to  the  free  margin  of  the  iris.  It  consists  of  three  parts :  The 
p)Osterior  portion  is  situated  between  the  choroid  and  the  vitreous  body,  and 
extends  from  the  optic  ner\'e  entrance  to  the  ciliar)-  body,  where  the  retina 
suddenly  lxKX)mes  thin  along  an  irregular  line,  thus  forming  the  ora  serrata. 
This  posterior  portion  is  called  the  optic  part,  or  pars  optica  retins,  and  termin- 
ates at  the  ora  serrata.  The  next  portion,  the  ciliarj'  part,  or  the  pars  ciliaris 
retinas,  lines  the  inner  surface  of  the  ciliarj-  body,  extending  as  far  forward  as 
the  insertion  of  the  iris.  The  anterior  portion  lines  the  internal  surface  of  the 
iris,  and  is  called  the  pars  iridica  retina.  The  pars  optica  retinse  is  the 
only  part  which  has  much  visual  function ;  because  the  pars  ciliaris  and  pars 
iridica  retinae  are  mainly  continuations  of  the  pigment  layer  beyond  the  ora 
serrata,  at  which  the  highly  specialized  layers  of  the  retina  suddenly  diminish  in 
thickness. 

When  viewed  from  the  interior,  a  circle  is  seen  at  the  point  of  entrance  of 
the  optic  nen^e.  This  is  called  the  optic  disc.  It  is  sometimes  called  the  poms 
opticus,  but  this  name  should  be  applied  only  to  the  foramen  in  the  lamina  crib- 
rosa  traversed  by  the  central  arter}-  of  the  retina.  This  disc  lies  one-tenth  of  an 
inch  or  two  and  one-half  millimeters  to  the  inner  side  of  the  posterior  pole  of. the 
eye.  As  this  is  the  blind  spot  of  the  retina,  it  is  placed  outside  of  the  direct  line 
of  vision.  Exactly  in  the  center  of  the  retina,  at  the  posterior  pole,  and  in  the 
direct  line  of  vision,  a  small  yellow  spot,  called  the  macula  hdeay  is  seen  in  a  fresh 
eye ;  the  depression  in  the  center  of  tlie  macula  lutea  is  tenned  the  fovea  centralis. 
The  macula  lutea  is  the  ix)int  at  which  vision  is  most  acute.  For  that  reason  it  is 
situated  in  a  line  with  the  centers  of  the  lens,  pupil,  and  cornea,  so  that  it  receives 
tlie  rays  of  light  brought  to  a  focus  bv  the  lens.  Rays  from  other  points,  passing 
through  the  lens,  strike  other  portions  of  the  pai^s  optica  retina?  and  produce 
(•()llat(Tal  vision,  which  is  less  distinct. 

The  retina  is  derived  from  the  two  layers  of  the  optic  cup,  which  is  an 
extension  of  the  anterior  cerel)ral  vesicle  and  is,  therefore,  ectodermic  in  origin. 
The  outer  layer  of  the  cup  remains  as  tlie  pigment  layer  of  the  retina,  while  the 
inner  layer  gives  rise  to  the  remaining  an<l  more  specialized  portion  of  it.  During 
life  the  inner  layer  is  i)ink  and  transparent ;  but  after  death  it  Ixjcomes  hazy  and 
opaque. 

Bloop  SrppLV. — The  blood  su]>])ly  of  the  retina  is  derived  partly  from  the 
arteria  centralis  rrtina*.  wliieli  can  1)0  seen  enterinj^j  the  eye  at  the  optic  disc.  It 
gives  ofr  an  ascending  and  a  descending  branch,  each  of  which  has  a  small  nasal 
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branch.  Like  the  vessels  of  the  brain,  lungs,  etc.,  its  tranches  are  end  arteries, 
not  anastomosing  in  the  substance  of  the  retina  with  each  other  or  with  the  ciliary 
arteries.  Probably  the  greater  portion  of  the  nourishment  of  the  retina  is  derived 
from  the  posterior  ciliary  vessels,  through  the  chorio-capillaris  of  the  choroid. 

The  retinal  veins  converge  to  form  two  vessels  which  enter  the  optic  nerve  at 
the  optic  disc,  and  soon  join  to  form  one  vena  centralis  retina?,  which  pursues  a 
course  in  the  nerve  corresponding  to  that  of  the  artery. 

Dissection. — ^The  method  of  Anderson  Stuart  will  be  found  the  most  satis- 
factory for  studying  the  vitreous  body  and  lens.  A  perfectly  fresh  eyeball  should 
not  be  used  :  it  should  be  kept  from  one  to  three  days  before  being  utilized, 
according  to  the  season  of  the  year.  The  three  tunics  are  divided  at  the 
ecjuator  and  turned  back.  This  is  done  carefully  and  over  a  vessel  of  diluted 
alcohol,  into  which  the  so-called  "  eye  kernel,"  composed  of  the  vitreous  body 
and  lens,  is  allowed  to  fall.  The  "  eye  kernel "  is  then  placed  in  a  strong 
picrocarmin  solution  for  a  few  minutes,  and  when  removed,  it  should  be  well 
washed.  By  this  method  the  hyaloid  membrane,  the  lens  capsule,  and  the  zone 
of  Zinn  are  stained  red.  If  the  solution  is  shaken  gently,  the  coloring  matter  may 
enter  the  hyaloid  canal,  which  may  thus  be  recognized. 

The  Vitreous  Body  is  a  soft,  gelatinous,  perfectly  transparent  substance, 
composed  of  semi-solid  connective  tissue.  It  occupies  the  posterior  cavity  or 
vitreous  chamber  of  the  globe.  The  vitreous  chamber  is  bounded  behind  and 
laterally  by  the  retina,  and  in  front  by  the  lens  and  the  zone  of  Zinn.  The 
vitreous  body  consists  of  the  vitreous  substance,  inclosed  by  the  hyaloid  membrane, 
except  anteriorly,  where  the  vitreous  substance  comes  into  direct  contact  with 
the  lens  capsule,  receiving  the  lens  into  a  depression,  the  patellar  fossa  of  the  vit- 
reous bodv.  It  has  an  indistinctlv  reticulated  structure,  and  mav  contain  small 
corpuscular  bodies  which  occasionally  produce  shadows  upon  the  retina,  the  so- 
called  muscsd  yolitantes.  Running  from  the  optic  disc  to  the  center  of  the 
posterior  surface  of  the  lens  is  a  narrow  canal,  lined  by  a  prolongation  of  the 
hyaloid  membrane,  and  called  the  hyaloid  canal,  canal  of  Stilling,  or  canal 
of  Cloqnet.  During  fetal  life  this  canal  transmits  an  artery  to  the  lens,  the 
hyaloid  arterj',  and  in  the  adult  contains  the  remains  of  the  supporting  connective 
tisKfue  or  rarely  an  atrophied  vesst^l. 

The  Zone  of  Zinn,  Zonula  of  Zinn,  or  Suspensory  Ligament  of  the  Lens,  is 
the  thickene<l  portion  of  the  hyaloid  nicnibnuK'  cxtcndintj^  iVoui  the  ciliary  body 
lo  the  lens.  At  the  ora  serrata  the  livaloid  membrane  becomes  attached  to  the 
ciliary  l)ody  and  remains  so  attaelied  as  far  as  tlie  ijeripheral  or  anterior 
ends  of  the  ciliarj'  processes.  From  tlie  apices  of  the  ciliary  i)rocesses  thick 
bands  of  the  hyaloid  membrane  pass  over  to  tlie  lens,  going  to  its  periphery  and 
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anterior  surface.  The  hjiialoid  membrane,  in  this  region,  is  thrown  into  numerous 
folds,  caused  by  the  plications  of  the  choroid  portion  of  the  ciliary  body,  to  which 
it  is  so  closely  apposed.  At  the  ciliary  margin  of  the  ligament  these  folds  become 
converted  into  stiflF  fibers,  which  form  two  series.  One  series  consists  of  those 
fibers  which  spring  from  the  apices  of  the  ciliary  processes ;  the  other,  of  those 
which  spring  from  the  depressions  between  the  processes.  The  former  are  inserted 
into  the  periphery  and  adjacent  parts  of  the  posterior  portion  of  the  capsule  of  the 
lens,  and  the  latter  go  to  the  anterior  surface  of  the  lens,  blending  with  the  suix?r- 
ficial  layers  of  the  anterior  portion  of  the  lens  capsule. 

The  lens  is,  in  this  manner,  maintained  in  its  position.  The  tension  of  the 
zone  of  Zinn  is  varied  by  contraction  of  the  ciliarj^  muscle ;  when  this  muscle 
contracts,  the  suspensory  ligament  is  relaxed  ;  thus,  the  lens  is  less  finnly  com- 
pressed, and  by  its  own  elasticity  becomes  more  convex,  and  its  focal  distance  is 
decreased.    This  function  is  known  as  accommodation. 

The  Canal  of  Petit  is  a  narrow  lymphatic  channel  which  encircles  the  margin 
of  the  lens,  is  triangular  on  section,  and  is  bounded  in  front  by  the  anterior 
lamina  of  the  suspensory  ligament  of  the  lens,  behind  by  the  hyaloid  membrane, 
and  internally  by  the  capsule  of  the  lens.  It  is  subdivided  into  two  portions 
by  the  fibers  of  the  posterior  lamina  of  the  suspensorj'  ligament  of  the  lens.  The 
lymph  in  the  canal  of  Petit  is  derived  from  the  ciliary  vessels,  and  is  supi>osed  to 
supply  nutrition  to  the  lens. 

Dissection. — By  carefully  inserting  a  fine  blowpipe  into  the  canal  of  Petit  it 
may  be  distended  by  air  or  a  colored  fluid.  When  so  dilated,  it  presents  a  series 
of  sacculations,  due  to  the  undulations  in  the  zone  of  Zinn  produced  by  the  ciliary 
processes.  Remove  the  lens  by  cutting  through  the  zone  of  Zinn  with  a  pair  of 
scissors. 

The  Crystalline  Lens  is  a  Inconvex,  circular  body,  lying  behind  the  iris  an<l 
aqueous  humor,  and  in  front  of  the  vitreous  body.  Its  rounded  margin  is  a  short 
distance  from,  and  parallel  with,  the  corona  ciliaris  of  the  ciliary  Ixxly,  to  which 
it  is  linnly  attached  by  the  suspensory  ligament  of  the  lens.  The  center  of  the 
anterior  surface  of  the  lens  is  the  anterior  pole,  and  the  center  of  the  posterior 
surface  is  the  i)Osteri()r  pole.  The  convexity  of  the  anterior  surface  of  tlie  lens  is 
not  so  gri'at  as  that  of  the  posterior  surfiiee.  Tlie  central  portion  of  the  anterior 
surface  is  opposite  the  pupil,  and  in  contact  with  the  aqueous  humor  of  the 
anterior  chamber.  At  the  niar<i:in  of  this  central  portion  the  lens  is  in  contact 
with  the  posterior  surface  of  the  pupillary  margin  of  the  iris:  external  to  this 
niar<rin  the  curvature  of  the  lens  carries  it  awav  from  tlie  iris;  this  inten'al 
between  the  lens  and  iris  is  the  i)osterior  chanil)er  of  the  eye,  and  is  fille<l  with  j>art 
of  the  a(jueous  humor.     Posteriorly,  tlie  lens  is  received  into  tlie  i)atellar  fossii  of 
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the  vitreous  body.     Peripherally,  it  is  in  relation  with  the  zone  of  Zinn  and  the 
canal  of  Petit.  • 

The   lens  is  composed  of  the  lens  capsule  and  the   lens  substance.      The 
capsule  of  the  lens  is  the  strong,  elastic,  transparent  membrane  which  surrounds 
the  lens  substance.     The  lens  substance  is  a  transparent,  gelatinous  material, 
translucent  in  the  cadaver,  and  composed  of  transparent  fibers  joined  by  a  trans- 
parent cement.     The  cortex,   or  peripheral   portion,   is  soft,   and   the   central 
yortion,  or  nucleus,  is  firm. 

Dissection. — With  a  sharp  knife  divide  the  anterior  part  of  the  capsule 
of  the  lens,  and  then  express  the  lens  substance  through  the  opening  as  one 
squeezes  the  pulp  of  a  grape  from  its  skin ;  the  capsule  and  lens  substance  can 
now  be  examined. 

The  capsule  of  the  lens  or  the  suspensory  ligament  may  be  ruptured  by 
traumatism,  and  the  lens  escape  into  the  vitreous  or  aqueous  humor.  If 
the  anterior  portion  of  the  capsule  is  torn,  the  aqueous  humor  will  enter  and 
produce  opacity  of  the  lens.  This  is  done  purposely  in  the  treatment  of  soft 
cataract,  so  that  the  lens  substance  may  be  absorbed  by  the  aqueous  humor. 

In  presbyopia,  or  old-age  sight,  the  power  of  accommodation  is  diminished 
through  the  loss  of  elasticity  of  the  lens.  This  occurs  between  the  ages  of  forty 
and  fifty  years.  In  an  emmetropic  eye  which  has  become  presbyopic  parallel  rays 
come  to  a  focus  on  the  retina,  and  distant  objects  are  easily  seen,  but,  through  loss 
of  accommodation,  near  objects  are  not  discerned  so  readily.  As  hyperopic  eyes 
constantly  require  the  fimction  of  accommodation,  gradual  loss  of  this  function 
causes  them  to  feel  the  effects  of  presbyopia  at  an  earlier  age  than  emmetropic  or 
n^yopic  eyes.  A  myopic  eye  may  never  suffer  from  the  effects  of  presbyopia, 
because  it  requires  no  accommodation. 

A  cataract  is  a  diminution  in  the  transparency  of  the  capsule  or  substance  of 
the  lens.  Afl«r  extraction  of  the  cat^ractous  lens,  much  of  the  refractive  power 
of  the  eyeball  is  lost ;  consequently,  highly  convex  glasses  are  required  to  bring  the 
r^ys  of  light  to  a  focus  on  the  retina. 

The  Chambers  of  the  Eyeball  are  two  in  number  in  addition  to  the  vitreous 
chamher.  Both  are  in  front  of  the  lens  ;  both  are  lymph  spaces  and  contain 
aqueous  humor,  and  they  are  separated  from  each  other  by  the  iris. 

The  anterior  chamber  of  the  eve  is  1>ounded  in  front  bv  the  cornea  and 
WunJ  by  the  iris  -and  that  portion  of  the  lens  which  presents  at  the  pupil.  It 
^•ommunicates  with  the  posterior  chaml)er  through  the  {mpil.  At  its  external 
**^Jlle  it  is  bounded  by  the  pectinate  ]i,i]:anicnt  of  the  iris.  This  anirlc,  which  is 
torme<l  by  the  peripheral  portions  of  the  cornea  and  iris,  is  called  the  anr/le  or 
^^MsoftJie  anterior  chamber^  or  the  Jilf radon  aiujlc.     Knowledge  of  the  anatomy  of 
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the  structures  at  this  angle  is  most  imix)rtant,  for  it  is  here  that  the  excess  of  the 
aqueous  humor  escapes  into  the  spaces  of  Fontana,  and  thence  by  way  of  the  canal 
of  Schlemn  into  the  anterior  ciHarj'  veins,  thus  reducing  intra-ocular  tension. 

Hypopyon  is  a  collection  of  pus  in  the  anterior  chamber  of  the  eye,  and 
arises  from  suppurative  inflammation  of  the  cornea,  iris,  ciliary  body,  and  choroid. 
Pus  passes  from  the  ciliary  body  through  the  pectinate  ligament  of  the  iris  or  the 
attached  margin  of  the  iris  to  reach  the  anterior  chamber,  causing  cloudiness  of 
the  aqueous  humor,  and  its  soHd  portion  gravitates  to  tlie  most  dependent  part  of 
the  anterior  chamber,  varying  its  i)osition  with  movements  of  the  liead.  Hy- 
popyon is  crescentlc  in  form,  like  onyx,  but  the  latter  is  stationarj-. 

The  posterior  chamber  of  the  eye  is  a  circular  space,  triangular  on  cross- 
section,  and  situated  behind  the  iris.  It  is  bounded  in  front  by  the  iris ; 
behind,  by  the  lens  and  zone  of  Zinn  ;  and  externally,  by  the  anterior  portion  of 
the  ciliary  body.     It  is  limited  internally  by  the  pupillary  margin  of  the  iris. 

The  Lymphatic  System  of  the  Eyeball  contains  no  lymphatic  vessels  except 
those  of  the  conjunctiva,  the  lymph  being  in  spaces.  These  spaces  are  divided 
into  an  anterior  and  a  posterior  set. 

The  anterior  lymph  passages  of  the  eye  include  the  lymph  spaces  of  the 
cornea  and  iris,  and  the  anterior  and  posterior  chambers  of  the  eyeball. 

The  lymph  spaces  of  the  cornea  are  situated  between  the  lamella?  of  the  corneal 
substance.  At  the  periphery  of  the  cornea  the  lymph  flows  into  the  conjunctival 
lymphatic  vessels. 

The  lymph  spaces  of  the  iris  open  into  the  aqueous  humor  of  the  anterior 
chamber  of  the  eye  at  small  indentations  called  the  crypts  of  the  iris,  and  at  the 
periphery  of  the  iris  connnunicate  with  the  spaces  of  Fontana. 

The  arpicons  humor  is  composed  of  lymph  situated  in  the  anterior  and  pos- 
terior chambers  of  the  eye.  It  is  secreted  in  the  posterior  chamber  from  the 
plexus  of  vessels  in  the  ciliary  body,  and  partly  from  the  vessels  in  the  posterior 
surface  of  the  iris.  The  aqueous  humor  passi^s  from  the  i)osterior  ehamlR»r 
through  the  pupil  into  the  anterior  chamber  of  the  eye,  and  escapes  by  way  of  the 
spaces  of  Fontana,  the  canal  of  Sehlemm,  and  the  anterior  ciliary  veins. 

The  posterior  lymph  passages  of  the  eye  include  the  hyaloid  canal,  the  jx»ri- 
choroid  space.  Tenon's  space,  the  intervaginal  space  of  the  optic  nerv'e,  and  the 
supra-vaginal  space. 

The  hyaloid  caual,  or  central  canal  of  the  vitreous  body,  extends  from  the 
optic  disc  forward  to  the  posterior  i)o]e  of  the  lens.  In  the  em])rvo  it  contains  the 
hyaloid  artery,  which  disappears  later,  althou^rh  tlie  canal  remains  as  a  lymph 
channel  which  is  drained  by  the  intervatrinal  space  of  tlie  optic  nerve. 

T\m  perichoroid  lymph  spacCy  situated  between  the  choroid  and  the  sclera,  is 
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continued  along  the  vessels  of  the  choroid  and  especially  along  the  venae  vorticos®. 
Its  lymph  escapes  into  Tenon's  space  by  perforations  in  the  sclera  around  the  vense 
vorticosae. 

Tenoiis  space,  situated  between  the  sclera  and  Tenon's  capsule,  drains  the  j)eri- 
choroid  space,  and  oj)ens  into  the  supra-vaginal  space. 

The  intervaffinal  lymph  space  is  situated  between  the  dural  and  pial  sheaths  of 
the  optic  nerve,  and  is  subdivided  into  a  subdural  and  subarachnoid  space  by  the 
extension  of  the  arachnoid  membrane  of  the  brain  along  the  optic  nerve.  It  opens 
into  the  subdural  and  subarachnoid  spaces  of  tlic  brain. 

The  supra-vaffinal  lymph  space  is  situated  between  the  dural  sheath  of  the 
optic  nen'e  and  the  posterior  extension  of  Tenon's  cai)sule. 

The  greater  portion  of  the  lymph  of  the  -eyeball  escapes  by  way  of  the 
diambers  of  the  aqueous  humor,  spaces  of  Fontana,  canal  of  Schlemm,  and  ante- 
rior ciliary  veins ;  consequently,  any  obstruction  in  the  anterior  lymph  channels 
causes  increased  intra-ocular  tension.  Such  obstruction  occurs  in  annular  posterior 
synechia,  in  which  the  whole  pupillary  margin  of  the  iris  is  adherent  to  the  ante- 
rior surface  of  the  capsule  of  the  lens,  and  prevents  the  lymph  of  the  j)osterior 
chamber,  which  is  derived  from  the  ciliary  vessels,  from  entering  the  anterior 
chamber.  The  pressure  thus  produced  in  the  posterior  chamber  causes  the  peri- 
pheral portion  of  the  iris  to  project  forward  against  the  cornea,  obliterating  the 
filtration  angle,  or  sinus  of  the  anterior  chamber,  and  preventing  escape  of  lymph 
from  the  anterior  chamber  of  the  eveball.  In  this  manner  the  serious  disease 
of  the  eje,  glaucoma,  which  is  characterized  by  increased  intra-ocular  tension,  is 
produced.  Glaucoma  also  develops  from  conditions  not  so  readily  demonstrable, 
*s  hypersecretion  of  lymph,  and  other  causes  of  retention  of  lymph,  in  the  eye- 
ball 

In  emmetropia,  or  normal  vision,  parallel  rays  of  light  or  those  from  distant 
objects  are  brought  to  a  focus  on  the  retina  when  the  eye  is  at  re^^t,  and  divergent 
^ys  or  those  from  near  objects  do  not  reach  a  focus  on  the  retina  without  some 
^ercise  of  the  fimction  of  accommodation.  Normal  vision  occurs  in  an  eve 
^hoseaxis,  or  sagittal  diameter,  is  of  the  normal  length,  and  whose  media  possess 
^be  proper  refractive  index. 

In  hyperopia,  hyper metropia,  or  far-si2:ht(Mlness,  the  axis,  or  sagittal 
femeter  of  the  eye,  is  usually  t'oo  short,  although  hyperoi)ia  may  hi*  due  to 
8b!*('iii*e  of  the  lens,  decreased  convcxitv  of  the  rcfnictinix  surfaa's  of  the "  t*Vi',  or 
^"ininLshed  power  of  Refraction  in  the  refract i\\'  nu'dia  of  the  eve.  The  result  is 
that  when  the  ciliarv  muscle  is  at  rest,  ])arallrl  ravs  of  linht  or  those  from  distant 
^4^*c-ts,  and  divergent  rays  or  those  from  near  ohjrcts,  roine  in  eoiitaet  with  tlie 
retina  before   being  brought  to  a  foeus,  Inrniiu^  eireular  dilliision  of  the  light 
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and  n  blurred  image.  The  ciliary  muscle  compensates  for  the  delect  by  contract- 
ing and  allowing  increased  convexity  of  the  lens;  but  the  »evere  strain  causes 
local  aud  remote  disorders,  and,  on  account  of  failure  of  the  muscle  to  perfonn 
the  work  required,  reading  becomes  difficult.  The  defect  is  corrected  by  converg- 
ing the  rays  with  convex  glasses. 

In  myopia,  or  near-sightedness,  the  antero-posterior,  or  sagittal,  diameter  is 
too  long,  and  parallel  rays  of  light  are  brought  to  a  focus  in  front  of  tlic  retina, 
so  that  distant  objects  are  indistinct  because  the  image  is  blurred.  Divergent 
rays  or  those  from  near  objects  at  a  certain  distance  are  brought  to  a  focus  uj)on 
the  retina.  Myopia  occasionally  results  from  increased  refractive  iwwer  of  the 
leus;  wlien  this  occurs  in  an  old  person,  second  siffht  is  produced  and  convex 
glasses  may  be  discarded.  As  there  is  no  mechanism  in  tlie  eye  which  can  com- 
pensate for  tiie  defect,  and  the  patient  can  see  near  objects,  continued  eye  strain 
may  cause  more  serious  disease  of  the  myopic  eye.  The  defect  is  corrected  by 
concave  glasses  which  cause  the  rays  to  diverge. 

Exenteration  of  the  orbital  contents  is  performed  for  malignant  disease. 
TJie  L-xIcniul  ninthu.s  is  ti\i\H,  iind  tlio  orbital  contents,  including  the  jwriosteum, 
arc  iiil  removed  cxoepi  iit  tlie  apes  of  llie  orbit. 

Evisceration  of  the  eyeball  is  performed  in  staphyloma  of  the  cornea  and  dis- 
figuring leulcuniii.  The  cornea  is  circumcised  at  the  sclero-corneal  margin,  and  all 
the  contents  of  tlie  globe  and  the  middle  and  internal  coats  of  the  eyeball  are  care- 
fully removed,  leaving  the  sclera  intact.  The  ov>ening  is  enlarged  verticnlly  and 
a  glass  ball  is  inserted  into  the  eavily  of  the  eye.  The  sclera  is  stitched  vertically 
over  the  glass  ball  and  the  conjunctiva  transversely,  After  the  wound  heal.s,  an 
artificial  shell  may  be  inserted  over  the  stump. 

Enucleation  or  excision  of  the  eyeball. — ^The  eyelids  are  separated  with  a 
s]«!culum,  and  (lie  ocular  conjunctiva  i«  divided  close  to  and  entirely  around  tlie 
cornea.  The  conjunctiva  and  capsule  of  Tenon  are  pushed  backwuixl  over  the 
eye.  The  rectus  muscles  are  graspe<l  with  forceps  at  their  insertions  and  divided 
hack  of  the  forcejjs.  The  globe  is  drawn  forward  and  inwanl,  and  the  optic 
nerve  and  adjoining  structures  are  divided  with  scissors  along  the  outer  side  of  the 
eyel»all.  The  eye  is  then  drawn  out  of  its  socket,  and  the  remaining  adherent 
tendons  and  other  structures  are  severed.  The  cavity  is  irrigated  with  cold  sterile 
water,  and  the  stumps  of  the  rectus  niuaclo  are  sutured  tegether.  The  n-ound  is 
cleansed,  and  a  sterilized  dressing  iipidied. 
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THE  ORGAN  OF  HEARING, 

The  organ  of  hearing  consists  of  three  portions — tlie  external,  middle,  and 
internal  ear.  The  External  Ear  comprises  the  auricle  or  pinna  and  the  meatus 
auditorius  externus ;  the  former  is  of  but  slight  imj>ortance  physiologically ;  the 
latter  is  the  canal  which  leads  inward  to  the  tympanic  membrane.  The  Middle 
Ear  is  composed  of  the  tympanum,  the  mastoid  antrum,  and  the  mastoid  cells. 
The  tympanum,  an  air  chamber,  communicates  with  the  naso-pharynx  by  means 
of  the  Eustachian  tube,  and  contains  a  chain  of  movable  bones — the  auditory 
ossicles.  The  mastoid  antrum  and  mastoid  cells  are  air  chambers  accessory  to 
the  tympanum.  The  Internal  Ear,  or  Labyrinth,  is  made  up  of  a  complex 
arrangement  of  cavities ;  it  contains  a  fluid, — the  perilymph, — together  with  a 
membranous  cast  of  the  bony  stnictures  known  as  the  membranous  labyrinth ; 
the  latter  contains  the  endolymph,  and  within  it  are  the  specialized  neuro-epithe- 
lial  cells  and  the  terminations  of  the  auditory  nerve. 


THE  EXTERNAL  EAR.. 

The  Pinna  consists  of  a  pliable  framework  of  yellow,  elastic  cartilage  covered 
with  integument.  The  external  surface  is  concave,  and  conducts  the  sound  waves 
to  the  external  auditory  meatus,  yet  accidental  or  intentional  amputation  of  the 
pinna  causes  but  slight  diminution  in  acutcm^ss  of  hearing.  The  outer  concave 
surface  presents  a  numter  of  elevations  and  depressions.  The  helix  is  the  in- 
cun'ed  border  of  the  pinna.  At  the  free  border  of  the  helix  there  is  often  to  ])e 
seen  a  more  or  less  prominent,  rather  triangular  projection,  known  as  the  Dar- 
^rinian  tubercle ;  it  is  analogous  to  the  pointed  tip  of  the  ear  of  (juadrupeds. 
The  fossa  of  the  helix  is  the  groove  formed  by  the  inward  curvature  of  the  helix. 
In  front  of  the  helix,  and  running  parallel  with  it,  is  a  rounded  prominence,  the 
ftntihelix,  which  divides  anteriorly  and  above  into  two  i)<)rtions  inclosing  the  fossa 
^  the  antihelix  {foma  scaphoidea).  The  antihelix  curves  around  a  large  con- 
cavity,— ^tlie  concha, — which  leads  to  the  (\\ternal  auditory  meatus.  Anterior 
to  the  concha  is  a  blunt  projection,  the  tragus.  This  is  really  a  portion  of  the 
wall  of  the  external  auditor\"  meatus,  an<l  to  it  a  nunibfr  of  stifl*  hairs  are  often 
attached.  OpjKDsite  the  tragus  is  a  small  projection,  the  antitragus ;  between  the 
tv^'o  is  a  notch,  the  incisura  intertragica.  The  lowest  portion  of  the  ])inna — the 
lobule — is  devoid  of  cartilage,  and  is  eoin])ose<l  of  fi])ro-areolar  and  adipose  tissue. 
The  lobule  may  gradually  be  slit  in  two  by  heavy  ear-rin^s.  an<l  a  ii])rons  or 
keloid  tumor  may  arise  from  the  sear  which  forms  where  the  lolnih'  has  been 
f^ierced. 
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The  pinna  is  developed  in  the  embryo  from  six  small  tubercles  which  form  at 
the  external  extremity  of  the  first  branchial  cleft.  As  a  result  of  imperfect  fusion 
of  these  tubules  supernumerary  auricles  or  auricular  fistulas  may  occur  near  the 
external  auditory  meatus.  If  the  orihce  of  one  of  these  fistulas  is  closed,  a  der- 
moid cyst  of  the  pinna  forms.  Supernumerary  pinnae  or  auricles  may  also 
develop  at  the  external  extremity  of  the  other  branchial  clefts. 

The  integument  of  the  auricle,  which  is  continuous  with  that  lining  the 
external  auditory  meatus,  is  thin,  and  contains  sebaceous  glands  and,  in  certain 
situations,  hairs  and  sudoriferous  glands.  The  sebaceous  glands  are  most  abundant 
in  the  concha,  where  their  orifices  can  often  be  seen,  filled  with  foreign  material, 
in  persons  who  are  careless  as  to  cleanliness.  Sebaceous  cysts  not  infrequently 
develop  in  the  skin  of  the  pinna.  The  integument  is  more  firmly  attached  over 
the  concave  surface  of  the  pinna  than  on  the  convex  or  cranial  surface.  Hemor- 
rhagic effusions  beneath  the  skin  or  between  the  cartilage  and  its  perichondrium, 
as  a  result  of  trauma,  are  not  uncommonly  seen  in  pugilists ;  they  are  known  as 
othematomata.  On  account  of  the  close  union  between  the  skin  and  the  concave 
surface  of  the  pinna,  inflammatory  affections  are  painful  in  this  location.  In 
chronic  gout  subcutaneous  deposits  of  sodium  urate,  termed  tophi,  are  found  in  the 
pinna. 

The  subcutaneous  tissue  of  the  pinna  forms  a  thin  lamina  almost  devoid 
of  fat.  The  lack  of  subcutaneous  fat,  which  affords  protection  from  cold  to  the 
blood-vessels,  and  the  exposed  position  of  the  pinna  account  for  the  frequency 
of  frost-bite  in  this  location,  which  occasionally  causes  gangrene  of  the  pinna. 

The  yellow,  elastic  cartilage  of  the  auricle,  which  gives  form  to  that  struc- 
ture, presents  several  fissures  and  processes ;  there  is  a  fissure  between  the  origin 
of  the  helix  and  the  tragus  which  is  filled  with  fi])rous  tissue.  The  lower  end 
of  the  antihelix  is  divided  into  two  parts,  one  of  which  terminates  in  a  points 
extremity  called  the  processus  caudatus.  At  tlie  anterior  portion  of  Ihe  pinna, 
near  tlie  first  cuvxa  of  the  helix,  there  is  a  projection, — the  spina  helicis, — and 
behind  it  is  a  short  cleft — the  fissure  of  the  helix.  Bands  of  fibrous  tissue* — the 
socalled  ligaments  of  the  pinna — connect  tliis  structure  with  the  cranium,  and 
otlK*i*s  unite  tlie  various  parts  of  the  cartila<;o.  Anteriorly  a  band  of  fibrous 
tissue  connects  the  s[)ina  helicis  witli  tlie  root  of  tlie  zygoma,  and  fibrous  tissue 
attaches  the  concha  to  the  mastoid  process  ix>steriorly. 

The  intrinsic  muscles  of  the  auricle  are  small,  rudimentary,  and  unimjjor- 
tant.     The  extrinsic  muscles  have  l)een  (lescril)e(l  witli  the  face. 

l^Looi)  SrppLY. — The  arteries,  with  which  the  pinna  is  well  supplied,  are 
derived  from  tlie  posterior  auricular,  occipital,  and  superficial  temix)ral  arteries. 
They  are  accoinpanicMl  by  correspondingly  veins. 
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Nerve  Supply. — The  sensory  nerves  of  tlie  pinna  are  derived  chiefly  fixmi 
the  auriculo-temporal  and  aiiricularis  magnus,  ahhough  filaments  are  contrihuted 
by  the  occipitalis  minor  and  the  auricular  branch  of  the  vagus  nerve  ;  the  motor 
nerves  to  tlie  muscles  of  the  auricle  are  derived  from  the  facial  ner\'e.  As  the 
back  of  the  pinna  is  supplied  by  the  auricularis  magnus  and  small  occipital 
ner\-e8  and  the  lobule  by  the  auricularis  magims  ner\'e,  pain  in  thii  pinna  may  be 
caused  by  irritation  of  the  cervical  nerves  in  caries  of  the  cer\'ical  vertebrie  or  by 
enlarged  cervical  lymphatic  glanda. 

Tlie  lymphatics  of  the  piniia  are  numerous,  and  pnss  to  tlie  preauricular 
or  superficial  jjarutid  lymphatic  glands  and  to  the  posterior  auricular  Ij-iiiphatic 
glands. 

The  External  Auditory  Canal  is  a  slightly  curbed  passage,  convex  upward, 
wliich  leads  inward  and  a  little  forward  for  a  distance  of  about  twenty-four  milli- 
meters, or  one  inch,  to  the  membrana  tympani.  The  highest  portion  of  the 
canal  is  about  at  its  middle.  Drawing  the  pinna  upward  and  backward  has  a 
tendency  to  straighten  the  canal ;  this  is  done  prior  to  inspection  of  the  canal  or 
to  introduction  of  instruments.  Owing  to  the  obliquity  of  the  tympanic  mem- 
brane, the  anterior  and  inferior  walls  of  the  external  auditory  meatus  are  the 
longer,  and  the  internal  extremity  of  the  canal  is  wedge-shaped,  terminating  in  a 
narrow  recess — the  sinus  of  the  external  auditor;'  meatus.  Small  foreign  bodies 
wtiich  have  lodged  in  the  sinus  of  the  canal  must  be  removed  carefully,  as  the 
instruments  must  approach  the  membrana  tympani  closely.  The  meatus  is  elliptic 
at  the  external  orifice,  the  vertical  diameter  of  the  canal  being  the  greater ;  near 
the  membrana  tympani  the  transvei-se  diameter  is  the  greater.  Although  the 
orifice  of  the  external  meatus  is  elliptic,  ear  s]>ecula  which  are  round  are  more 
desirable  than  the  elliptic  instruments,  for  they  can  be  rotated  while  being 
introduced.  The  outer  one-third  of  the  wall  of  the  external  auditory  meatus  is 
cartilaginous  and  continuous  with  the  cartilage  of  the  pinna;  this  portion  is  about 
eight  millimeters,  or  three-eighths  of  an  inch,  in  length,  and  the  cartilage  presents 
one  or  two  fissures,  known  as  the  incisuras  Santorini,  which  are  filled  with  fibrous 
tissue.  The  inner  or  osseous  portion  is  sf^mewhut  longer,  and  measures  less  in 
diameter  than  the  cartilaginous  jxirtion,  its  average  length  being  about  sixteen 
milliraotera,  or  five-eighths  of  an  inch.  At  birtli  the  o.sseous  portion  is  represented 
merely  by  an  incomplete  bony  ring, — the  annulus  tympaoicus, — and  a  mass  of 
epithelial  evils  and  cerumen  fills  the  canal. 

The  integument  lining  the  meatus  is  thin,  and  firmly  attached  to  the  under- 
lying parts ;  conseiiuently  inflammatory  processes,  such  as  furuncles,  are  accom- 
panied by  considerable  pain;  the  cutaneous  lining  is  continued  over  the  tympanic 
membrane  as  a   delicate  covering,   forming  the  outer  layer  of  that  structure. 
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Hairs  and  sebaceous  glands  are  found  in  the  cartilaginous  portion  of  the  meatus, 
as  well  as  slightly  modified  sweat  glands  which  secrete  the  cerumen,  or  ear  wax. 
When  the  cerumen,  or  wax,  is  secreted  too  rapidly,  the  meatus  becomes  occluded, 
and  deafness  and  tinnitus  aurium  result.  No  hairs  or  glands  are  found  in 
the  osseous  portion  of  the  external  auditory  meatus. 

In  otitis  externa  the  skin  of  the  external  auditory  meatus  is  inflamed,  and 
there  may  be  a  purulent  discharge  from  that  canal. 

Occlusion  of  the  external  auditory  meatus  may  occur  as  a  congenital  defect 
or  from  the  presence  of  polypoid  growths  arising  from  granulations  projecting 
through  a  perforation  in  the  membrana  tympani  in  chronic  otitis  media,  fit»n 
exostoses  from  the  bony  wall,  from  foreign  bodies,  or  from  an  excessive  quantity 
of  cerumen. 

Foreign  bodies  may  remain  in  the  external  auditory  meatus  for  many  yean 
without  causing  injury  or  inconvenience,  and  they  may  not  be  discovered  until 
otoscopic  examination  for  some  condition  in  no  way  connected  with  the  presence  <rf 
the  foreign  body.  Unskilful  attempts  at  removal  have  inflicted  nearly  all  the 
injurj'^  following  the  presence  of  these  foreign  bodies.  No  attempt  should  be  made 
to  remove  a  foreign  body  until  it  is  seen  in  the  meatus.  Insects  or  other  foreign 
bodies  may  be  removed  by  syringing  gently  with  a  slender  stream  of  warm  water. 
If  this  fail,  a  small  hook,  which  can  be  made  of  a  hair-pin,  should  be  inserted 
and  kept  in  view,  the  canal  being  well  illuminated.  If  the  walls  of  the  canal 
are  swollen,  removal  of  the  foreign  body  should  be  deferred  until  the  swelling  has 
subsided. 

Relations. — A  portion  of  the  parotid  gland  is  in  relation  with  the  lower 
and  anterior  wall  of  the  external  auditory  meatus ;  this  explains  how  parotid 
tumors  can  cause  narrowing  of  that  canal,  and  how  abscesses  of  the  parotid  gland 
miglit  open  into  it,  tlie  fissures  in  tlie  cartilage  affording  a  favorable  situation  for 
perforation.  The  anterior  wall  of  the  meatus  is  also  in  relation  with  tlie 
condyle  of  the  lower  jaw,  so  that  firm  closure  of  the  mouth  has  a  tendency  to 
narrow  the  lumen  of  the  meatus.  When  the  condvle  is  driven  forciblv  back- 
ward,  as  by  a  blow  or  a  fall  on  the  chin,  the  ])onv  wall  of  the  meatus  mav  l>e 
fractured.  The  iK)sterior  and  upper  walls  of  the  canal  are  formed  by  parts 
of  the  mastoid  and  of  the  squamous  i)ortion  of  the  temix)ral  bone,  and  often 
only  a  thin,  osseous  partition  separates  it  from  the  mastoid  cells,  so  that  caries 
of  the  osseous  wall  of  the  external  auditorv  meatus  mav  be  followed  bv  mastoid 

V  V  w 

disease. 

Blood  Sipply. — The  blood  sui4)ly  of  the  external  auditory  meatus  is 
derived  from  branches  of  the  internal  niaxillarv,  posterior  auricular,  and  su[>er^ 
ficial  temporal  arteries. 
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The  veins  accompany  the  correal londiiig  arteries  ami  empty  into  the  temi-orol, 
internal  maxillaiy,  and  posterior  auricular  veins. 

Nerve  Supply. — The  nerve  supply  of  the  external  auditory  meatus  is 
derived  from  branches  of  the  auriculo-temporal,  the  auricularis  magnus,  and  the 
auricular  branch  of  the  vagus  nerve.  Interesting  reflex  disturbances  are  at  times 
caused  by  the  presence  of  foitign  bodies,  wax,  or  specula  through  irritatiou 
reflett€d  along  the  auricular  branch  of  the  pneumogastric  nerve  and  referred  to 
the  parts  supplied  by  the  parent  trunk ;  coughing,  faintness,  and  nausea  and 
vomiting  ma^'  be  induced  m  this  manner.  Sneezing  is  also  produced  by  the  pres- 
ence of  foreign  bodies  or  specula  in  the  external  auditor^'  meatus.  The  irrilatiou 
is  reflected  probably  along  the  auriculo-temporal  uervo  to  the  Gasserian  ganglion 
or  other  centers  of  the  fifth  ner\'e,  and  thence  referred  to  the  nose  through 
branches  of  the  superior  maxillary  nerve.  Cough  produced  by  irritation  reflected 
from  the  ear  is  termed  ear  cough.  Earache  associate<l  with  toothache  in  the 
upi»er  teeth  may  be  explained  in  the  same  manner.  Earache  frequently  is 
associated  with  tootliaclie  in  the  lower  teeth  and  disease  of  the  tongue ;  the  pain  in 
the  ear  is  due  probably  to  irritation  reflected  along  the  inferior  dental  nerve  and 
lingual  nerve,  and  referred  to  the  car  through  the  auriculo-temporal,  the  otlier 
sensorj-  branch  of  the  inferior  innsillaiy  nerve. 

The  lymphatics  of  the  external  auditory  meatus  follow  tlie  veins,  and 
terminate  in  the  parotid  and  posterior  auricular  lymphatic  glands, 

DissEcTios. — ^Tlie  tympanum  is  to  I>e  opened  with  a  chisel  by  the  removal  of 
its  bony  roof  (legmen  tympani) ;  the  oj^ning  ia  made  to  the  outer  side  of  the 
elevation  produeetl  by  the  superior  semicircular  canal,  and  is  enlarged  carefully, 
uncovering  also  the  mastoid  antrum  and  the  internal  auditory  meatus. 


THE  ]\IIDDLE  EAR. 

The  Middle  Ear,  or  Tympanum,  is  a  small,  irregular  air  chamber,  situated  in 
tlie  petinus  portion  of  the  temporal  bone,  and  lined  with  mucous  membrane;  it  is 
interposed  between  the  external  auditory  meatus  and  the  internal  ear.  Its 
antero-posterior  length  measures  about  twelve  millimeters,  or  one-half  of  an  im-h ; 
its  width  is  from  two  millimeters  \>j  four  millimeters,  or  from  one-twelfth  to  one- 
sixth  of  an  inch,  and  it  is  narrowest  opposite  the  center  or  umbilicus  of  the 
tymf«uiic  membrane  which  is  opposite  the  promontorj- ;  vertically  it  is  about 
thirteen  millimeters,  or  somewhat  more  than  half  an  inch,  in  depth  ;  this  last 
measurement  includes  the  recessus  cpitympanicus,  or  attic. 

The  attic,  or  recessus  epitympanicus,  is  the  highest  portion  of  the 
tympanic   cavity.     It    is   situated    abovi-    the    level    of  the    mcmbrana   tympani, 
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and  contains  the  head  of  the  malleus  and  part  of  the  incus,  and  leads  into  the 
mastoid  antrum. 

The  roof  of  the  tympanum  consists  of  a  thin  plato  of  bone — tegmen  tympani 
— which  separates  the  tympanum  from  the  cranial  cavity ;  it  forms  part  of  the 
antero-superior  surface  of  the  petrous  portion  of  the  temporal  bone.  Destruction 
of  this  osseous  lamina  or  extension  through  it  of  the  inflammatory  process  in 
chronic  otitis  media  may  lead  to  meningeal  or  cerebral  complications,  such  as 
extradural  abscess,  meningitis,  abscess  of  the  temporo-sphenoid  lobe  of  the 
cerebrum,  and  cerebellar  abscess.  In  children  under  one  year  of  age  the  presence 
of  the  petro-squamosal  suture  in  tlie  tegmen  tympani  favors  this  complication. 

The  floor  is  formed  by  a  thin,  bony  plate  situated  between  the  tympanum 
and  the  jugular  fossa.  Destruction  of  this  plate  of  bone  by  caries  in  otitis  media 
may  cause  fatal  hemorrhage  or  septic  thrombosis  of  the  internal  jugular  vein, 
embolism,  and  metastatic  abscess. 

The  anterior  wall  is  quite  narrow,  and  is  deficient  superiorly,  inasmuch  as 
the  Eustachian  tube  opens  into  the  tympanum  in  this  situation  about  four  milli- 
meters, or  one-sixth  of  an  inch,  above  the  floor.  Just  above  the  entrance  of  the 
tube  is  the  opening  of  the  canal  which  lodges  the  tensor  tympani  muscle.  Owing 
to  the  i)osition  of  the  tympanic  orifice  of  the  Eustachian  tube  above  the  level  of 
the  floor  of  the  tympanum,  fluid  which  has  entered  the  tympanum  by  way  of  the 
Eustachian  tube,  through  snuffling  water  in  surf-bathing  or  in  using  tlie  nasal 
douche,  can  not  all  escape  through  the  tube,  and  otitis  media  is  likely  to  result. 
lk»low  the  orifice  of  the  Eustachian  tube  the  anterior  wall  is  composed  of  a  thin, 
bony  lamina,  situated  between  tlie  tvnipanum  and  the  carotid  canal.  Caries  of  this 
thin  i)late  of  bone  may  occur  in  otitis  media,  and  ulceration  into  the  internal 
carotid  artery  with  fat^il  hemorrhage  may  follow. 

The  Eustachian  tube  is  the  anterior  extension  of  the  tvmi)anic  cavitv  which 
connects  the  middle  ear  with  the  naso-pharvnx  ;  it  passes  inward,  downward,  antl 
f(>rwanl  from  the  tympanum,  is  about  thirty-five  millimeters,  or  an  inch  and  a  half, 
in  len<i;th,  and  in  its  several  portions  varies  from  two  to  five  millimeters,  or  from 
one-twelfth  to  one-fifth  of  an  inch,  in  diameter.  It  consists  of  an  osseous  and 
a  cartilaginous  ]K>rtion,  the  former  V)eing  about  twelve  millimeters,  or  one-half 
of  an  inch,  long,  and  the  latter  about  twenty-five  millimeters,  or  one  inch, 
lon^.  The  rnrfihifjinous  pariion  is  s<^)niewliat  trunipet-sha])ed,  l^'ing  widest  at  the 
pharyiKjral  orifice.  It  is  formed  by  a  cartilaginous  j)late  which  is  triangular  in 
shape  and  fol<led  upon  itself,  thus  leaving  on  the  inferior  and  external  aspect  of 
the  tube  an  interval  which  is  filled  with  fibrous  tissue  (fascia  siilpingo-pharyngea), 
antl  by  a  part  of  the  tensor  palati  muscle  called  the  dilainr  iuhw.  (See  also 
description  of  pharynx.)      The   Ifonij  jxtrtion^   which   is   smaller   than    the   carti- 
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laginous  portion  of  the  tube,  is  situated  at  the  junction  of  the  squamous  and 
petrous  portions  of  the  temporal  bone ;  the  isthmus  t^bse,  its  narrowest 
portion,  is  situated  at  the  junction  of  the  bony  and  cartilaginous  parts.  The 
Eustachian  tube  is  lined  with  mupous  membrane  which  is  continuous  with  that  of 
the  naso-pharynx  and  that  lining  the  middle  ear.  Consequently  inflammatory 
processes  of  the  naso-pharynx,  by  direct  continuity  of  the  tissues,  may  lead  to 
involvement  of  the  middle  ear.  The  tympanic  orifice  of  the  Eustachian  tube  is 
situated  in  the  anterior  wall  of  the  tympanum,  about  four  millimeters  above  the 
floor  of  that  cavity,  and  the  pharyngeal  orifice  is  in  the  lateral  wall  of  the  naso- 
pharynx, behind  the  posterior  naris,  at  the  level  of  the  posterior  extremity  of  the 
inferior  turbinated  bone.  Normally  the  canal  is  closed,  except  during  swallowing, 
when  it  is  opened  by  the  tensor  palati  muscle,  levator  palati  muscle,  and  the 
salpingo-pharyngeus,  which  is  the  portion  of  the  palato-pharyngeus  muscle 
attached  to  the  Eustachian  tube.  The  action  of  these  muscles  during  swallowing 
affords  an  opportunity  to  inflate  the  middle  ear  by  way  of  the  nose,  naso-pharj'nx, 
and  Eustachian  tube. 

In  Politzer's  method  of  inflation  of  the  middle  ear  the  patient  takes  some 
water  in  his  mouth  ;  the  nozle  of  a  caoutchouc  bag  which  contains  air  is  inserted 
into  one  nostril ;  the  nostrils  are  closed  with  the  fingers  of  one  hand  ;  and  as  the 
patient  swallows  the  water  the  bag  is  suddenly  and  forcibly  compressed  with  the 
other  hand.  In  the  method  of  Valsalva  the  patient  closes  the  mouth  and  nose 
firmly  and  puffs  out  the  cheeks  by  a  forcible  effort  at  expiration.  Air  is  driven 
through  the  Eustachian  tube,  and  a  sense  of  pressure  and  fullness  is  felt  in  the 
middle  ear.  This  method  is  not  altogether  safe,  on  account  of  the  increased  ten- 
sion produced  in  the  blood-vessels  and  the  danger  of  hemorrhages  and  apoplexy. 
The  middle  ear  may  also  be  inflated  by  the  caoutchouc  bag  and  Eustachian 
catlieter ;  the  method  for  introducing  the  catheter  is  described  with  the  phaiynx. 

The  Eustachian  tube  may  be  closed  by  the  extension  of  hypertrophic  nasal 
and  naso-pharyngeal  catarrh  into  the  tube,  or  the  phar}'ngeal  orifice  of  the 
tube  may  be  obstructed  mechanically  by  growths  of  the  nose  or  naso-j^harynx. 
Occlusion  of  this  tube  causes  auto})hony,  or  loud  but  muffled  sound  of  the 
individuaPs  voice,  tinnitus  aurium,  or  false  sounds  in  the  ears,  a  sensation  of  ten- 
sion or  distention  in  the  ears,  and  nv>re  or  less  deafness. 

In  the  mucous  membrane  of  tlie  Eustachian  tube  and  near  the  pharA'iigeal 
en<l  of  the  tube  there  are  a  few  mucous  glands  and  a  (quantity  of  lymphoid  tissue ; 
this  latter  is  sometimes  referred  to  as  the  tubal  tonsil. 

Relations. — On  the  outer  side  of  the  Eustnchian  tube  are  the  tensor  j)alati 
and  levator  palati  muscles,  the  otic  ^aii<j:li<)n,  the  inferior  maxillarv  nervo,  and  the 
middle  meningeal  artery ;  on  the  inner  si<le  is  the  wall  of  the  pharynx. 
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Blood  Supply. — The  blood  supply  of  the  Eustachian  tube  is  derived  from 
the  ascending  pharyngeal,  middle  meningeal,  and  Vidian  arteries. 

Nerve  Supply. — The  nerve  supply  of  the  Eustachian  tube  is  derived  from 
the  Vidian  nerve  and  the  tympanic  plexus. 

The  posterior  wall  of  the  middle  ear  presents  at  its  upper  portion  a  large  -* 
opening  which  leads  into  the  mastoid  antrum  ;  through  this  oi)ening  the  mueoua  ^ 
membrane  is  continuous  from  one  cavity  to  the  other,  so  that  inflammation  in  the 
middle  ear  may  lead  to  involvement  of  the  mastoid  air  cells.  Below  the  opening 
into  the  antrum,  near  the  inner  wall  of  the  tympanum  and  posterior  to  the 
fenestra  ovalis,  is  a  hollow,  cone-shajKjd  projection  known  as  the  pyramid^  at  the 
summit  of  which  there  is  a  perforation  for  the  passage  of  the  tendon  of  the 
stapedius  muscle.  External  to  the  pyramid  is  the  iter  clwrdx  posterinSf  throagh 
which  the  chorda  tympani  nerve  passes. 

As  the  Mastoid  Antrum  and  Mastoid  Cells  communicate  with  the  middle 
ear,  they  are  cavities  accessory  to  the  tympanic  cavity. 

The  mastoid  portion  of  the  temporal  bone  contains  numerous  spaces,  some 
of  which  are  filled  with  ait ;  these  communicate  with  the  middle  ear,  and  ai6 
called  mastoid  cells ;  other  spaces  which  occupy  the  tip  of  the  process  are  filled 
with  marrow.  Of  the  air  cavities,  tlie  mastoid  antrum  is  the  largest  and  moek 
imiK)rtant.     Leidy  described  the  mastoid  antrum  as  a  part  of  the  tympanum. 

The  Mastoid  Antrum  is  an  air  cavity  of  variable  size,  usually  about  that  of  a 
large  pea,  or  from  four  to  six  millimeters  in  diameter,  and  is  situated  posterior  to 
the  tympanum,  about  on  a  level  with  the  highest  part  of  that  cavity.  It  is  lined 
with  mucous  membrane  or  muco-periosteum,  which  is  directly  continuous  with 
that  of  the  attic  of  the  tympanum  and  mastoid  cells.  The  mastoid  antrum  is 
present  at  birth. 

The  roof  of  the  mastoid  antrum  (togmon  antri)  is  a  thin  plate  of  l)one  about 
one  millimeter  in  thickness,  situated  external  to  the  eminence  produced  by  the 
superior  semicircular  canal ;  it  separates  the  mastoid  antrum  from  the  cranial 
cavity,  and  is  perforated  ])v  minute  veins  which  empty  into  the  superior  petrosal 
sinus ;  at  times  the  tegmen  is  distinctly  cril>riform,  and  it  may  be  partly  or  wholly 
absorl>ed  in  old  age. 

The  floor  of  the  antrum,  whicli  is  not  infrequently  on  a  lower  level  than  the 
communication  between  the  tympanuin  and  antrum,  is  fonned  by  the  sul)stance 
of  the  mastoi<l  j>ortion  of  the  temporal  bone,  and  usually  contains  the  orifices  of 
some  of  the  other  mastoid  cells. 

The  anterior  wall  of  the  antrum  is  thin,  and  may  be  perforated  ;  it  separates 
the  mastoid  antnini  from  the  bony  i)art  of  th(»  external  auditor}'  meatus.  Inflam- 
matory proc(*ssi»s  may  extend  from  the  mastoid  antrum  through  this  wall  to  the 
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external  auditory  meatus,  or  vice  versA.     Through  this  wall  a  mastoid  abscess  may 
be  evacuated  by  way  of  the  external  auditorj'  meatus. 

The  posterior  wall  of  the  antrum  is  a  bony  lamina  of  variable  thickness, 
separating  the  antrum  from  the  groove  for  the  sigmoid  sinus ;  through  it  small 
veins  pass  from  the  middle  ear  and  mastoid  antrum  to  the  sigmoid  sinus.  By  way 
of  these  veins  septic  material  due  to  otitis  media  or  mastoid  disease  may  reach  the 
sigmoid  portion  of  the  lateral  sinus,  and  cause  septic  thrombosis  and  embolism. 

The  inner  wall  of  the  mastoid  antrum  is  from  nine-sixteenths  to  three-fourths 
of  an  inch,  or  fourteen  to  eighteen  millimeters,  distant  from  the  base  line  of  the 
supra-meatal  triangle  (MacEwen).  The  facial  canal  lies  in  the  inner  wall  of  the 
passage  from  the  mastoid  antrum  to  the  tympanum.  This  canal,  which  is 
separated  from  the  tympanum  by  a  thin,  osseous  lamina,  is  situated  above  the 
oval  window  of  the  tympanum ;  on  the  inner  side  of  the  antro-tympanal  passage- 
way the  canal  curves  and  then  descends  to  the  stylo-mastoid  foramen.  The  wall 
of  the  canal  is  thin  in  children,  and  may  be  defective  in  that  portion  which 
lies  over  the  oval  window ;  the  nerve  is  therefore  more  likely  to  suffer  from 
neuritis  in  otitis  media  in  children  than  from  the  same  disease  in  adults. 

The  outer  wall  of  the  mastoid  antrum  is  formed  by  the  descending  plate  of 
the  squamous  portion  of  the  temporal  bone  ;  the  antrum  is  from  one-half  to  three- 
fifths  of  an  inch,  or  from  twelve  to  fifteen  millimeters,  distant  from  the  surface  of 
the  bone.  In  an  infant  the  outer  wall  of  the  mastoid  antrum  is  about  two  milli- 
meters in  thickness,  and  in  a  child  nine  years  of  age  it  is  ten  millimeters  thick 
(Symington).  In  the  second  year  this  wall  rapidly  increases  in  thickness.  In 
infants  the  descending  plate  of  the  squamosal  bone  is  separated  from  the  mastoid 
process  by  a  suture,  the  masto-squamosal  suture.  In  adults  this  suture  at  times 
persists  wholly  or  partially.  In  children,  on  account  of  the  tenuity  of  the  external 
wall  of  the  mastoid  antrum  and  the  presence  of  this  suture,  pus  may  find  its  way 
^0  the  exterior  through  the  middle  ear  and  mastoid  antrum,  and  form  a  subperios- 
^I  abscess  over  the  mastoid  portion  of  the  temix)ral  bone.  In  some  cases  this 
wall  has  been  perforated  spontaneously  by  absorption  of  the  bone.  In  these  cases 
ftn  air  tumor,  or  pneumatocele,  which  can  be  inflated  through  the  Eustachian  tube 
"^ay  fonn  over  the  mastoid  process. 

The  Supra-meatal  Triangle  of  MacEwen  is  bounded  above  by  the  posterior 
^t  of  the  zygoma,  which  runs  nearly  horizontally  backward  ;  the  antero-inferior 
wndarj'  is  fonned  by  the  posterior  and  upi)er  margin  of  the  bony  meatus ;  the 
posterior  boundarj'  is  formed  by  a  perpendicular  line  extending  from  the  most 
P^^rior  portion  of  the  bony  meatus  to  the  j)Ostcrior  root  of  the  zygoma.  The 
^pex  of  this  triangular  area  is  directed  forward,  and  the  area  itself  is  usually 
somewhat  depressed.     Through  tins  triangle  the  mastoid  antrum  may  be  reached 
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with  safety,  if  the  perforation  be  directed  inward  and  somewhat  upward  and 
forward,  or  parallel  with  the  external  auditory  meatus.  If  the  mastoid  process 
is  opened  behind  this  triangle,  the  knee  of  the  sigmoid  portion  of  the  lateral 
sinus  is  in  danger  of  being  injured,  particularly  if  the  perforation  be  made 
directly  inward,  as  that  sinus  is  only  from  three  to  six  millimeters  from  the 
posterior  extremity  of  the  mastoid  antrum.  The  posterior  root  of  the  zygoma  indi- 
cates the  level  of  the  floor  of  the  cranial  cavity  ;  should  the  operator  pierce  the 
bone  above  this  line,  the  cranial  cavity  is  likely  to  be  opened.  As  previously 
stated,  the  mastoid  antrum  in  the  adult  is  usually  from  one-half  to  three-fifths 
of  an  inch,  or  from  twelve  to  fifteen  milUmeters,  from  the  surface  of  the  bone ;  for 
this  reason  the  chisel  or  gimlet  should  enter  the  mastoid  antrum  at  a  depth  not 
greater  than  fifteen  millimeters.  As  the  result  of  long-standing  disease,  the  lx)ne 
over  the  mastoid  antrum  may  be  thickened  and  sclerosed.  If  the  inner  wall  of  the 
.  antrum  is  encroached  upon,  the  facial  nerv^e  may  be  injured  by  the  chisel  or  other 
instruments  used  by  the  operator. 

The  Mastoid  Cells  vary  exceedingly  as  to  number  and  size.  They  are  absent 
at  birth,  and  prior  to  puberty  they  are  few  in  number.  They  attain  their  full 
development  in  the  young  adult,  and  occupy  the  greater  portion  of  the  mastoid 
process,  opening  directly  or  indirectly  into  the  mastoid  antrum.  They  are 
lined  with  muco-periosteum  which  is  continuous  with  that  of  the  mastoid  antrum. 
Posteriorly  they  cease  abruptly  at  the  occipito-t^mporal  suture.  They  are  scpar 
rated  from  the  sigmoid  portion  of  the  lateral  sinus  by  a  thin  plate  of  bone,  through 
which  veins  pass  from  these  cells  to  the  sinus,  affording  a  ready  means  of  infection 
and  of  production  of  septic  thrombosis  of  the  sinus. 

The  Outer  Wall  of  the  Middle  Ear  is  formed  by  tlie  membrana  tympani  and, 
to  a  slight  extent,  l)y  bone. 

Tlie  membrana  tympani  is  an  elliptic  or,  at  times,  oval  membranous  disc, 
attached  to  a  grooved  ridge  of  bone  at  the  bottom  of  the  external  auditory  meatus. 
Its  greatest  diameter,  measured  from  its  i)Osterior  and  upper  iK)rtion  forward  and 
downward,  is  t^'U  millimeters  in  length  ;  the  vertical  measurement  is  slightly  less  ; 
it  is  one-tenth  of  a  millimeter  in  thickness.  The  membrane  is  situated  obliquely, 
its  outer  surface  being  directed  outward,  downward,  and  forward.  It  is  dire<.*ted 
downward  and  outward  at  an  angle  of  about  forty-five  degrees,  and  forward  and 
outward  at  an  angle  of  about  ten  degrees.  In  the  infant,  at  birth,  this  obli(juity  is 
greater  and  the  membrane  is  almost  horizontal.  Its  outer  surface  is  concave,  the 
center  l)eing  the  deepest  })oint  of  the  concavity,  for  the  extremity  of  the  handle 
of  the  malleus  is  here  attached,  and,  as  it  were,  draws  the  membrane  inward. 
The  depressed  center  is  known  as  the  umbo.  The  bony  ring  to  which  the 
tymi)anie    membrane  is  attached  is  incomplete  above,  leaving  a  notch  {notch  of 
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Rivini),  which  is  filled  in  by  a  thinner  and  looser  portion  of  the  membrane, 
known  as  the  memhrajia  flnccida,  or  ShrapnelVs  membrane.  The  membrana 
tympani  consists  of  three  layers :  an  outer  cuticular  covering ;  a  middle,  fibrous 
layer;  and  an  inner,  mucous  lining. 

IxsPECTioN. — When  viewed  through  a  speculum  during  life,  the  membrana 
tympani  is  of  a  pearly  gray  color,  and  appears  smooth  and  polished.  Extending 
downward  and  backward  with  its  apex  at  the  umbo  is  a  cone  of  lighty  which  is  of 
value  in  the  diagnosis  of  disease  of  the  tj-mpanum  and  membrana  tympani. 
The  handle  of  the  malleus  and  its  short  process,  and,  posterior  to  the  handle  of 
the  malleus,  the  long  process  of  the  incus,  can  frequently  be  seen  through  the 
membrane.  From  the  short  process  of  the  malleus  two  folds  extend  to  the 
maigins  of  the  notch  of  Rivini ;  these  are  known  as  the  miienor  and  the  postei-ior 
fold  of  the  membrane,  and  between  them  is  the  membrana  flacclda,  so  named  on 
account  of  its  laxity.  Owing  to  this  laxity  perforations  of  the  membrana  flaccida 
give  rise  to  but  slight  loss  of  hearing.  The  remainder  and  major  portion  of  the 
drum  is  known  as  the  membpanu  temsa, 

Perforatioii  or  rapture  of  the  membrana  tympani  is  frequently  produced  by 
traumatism,  as  by  slender  foreign  bodies  accidentally  pushed  far  into  the  external 
auditory  canal,  or  by  the  escape  of  pus  in  otitis  media.  Perforation  of  the  mem- 
brana flaccida  occurs  more  commonlv  when  the  disease  is  confined  to  the  attic : 
perfoiation  of  the  posterior  portion,  when  the  disease  is  confined  to  the  mastoid 
antrum ;  and  perforation  of  the  lower  ix)i1ion  of  the  membrana  tensa  is  most 
frequent  on  account  of  its  low  ix)sition.  Owing  to  the  inelasticity  of  the  mem- 
brane, perforations  do  not  gai>e  much.  Traumatic  perforations  heal  readily, 
whereas  those  associated  with  suppurative  otitis  media  seldom  close.  Granulation 
tissue  from  the  inflamed  mucous  membrane  of  the  tympanum  projecting  through 
the  perforation  forms  polypoid  growths  which  conceal  the  oj>ening,  and  sometimes 
hide  the  tymimnic  membrane.  These  growths  are  associated  with  copious  sup- 
puration. 

Paracentesis  of  the  tjrmpanum,  or  puncture  of  the  tymf)anic  membrane,  is 
frequently  practised  by  the  surgeon  to  relieve  tension  and  allow  of  the  discharge 
of  pus. 

The  point  selected  is  in  the  lower  or  sulmmbilical  i)ortion  of  the  membrane,  or 
wherever  the  bulging  is  greatest.  Paracentesis  of  \\w.  upper  portion  of  the  nieni- 
'>nme  is  attende<l  by  danger  of  injuring]:  tlie  malleus,  incus,  or  chorda  tympani 
Hen-e,  and  jiaracentosis  of  the  lower  portion  of  the  ineni])rane  nuist  be  cautiously 
performed,  for  the  inner  wall  of  tlie  tyin])ainini  is  situated  only  from  two  milli- 
nioters  to  four  millimeters,  or  from  oue-tweH'th  to  one-sixth  of  an  inch,  internal 
to  the  tympanic  membrane. 


After  llic  membriina  tympaiii  has  been  destroyed  by  ulceration  and  liie 
malleus  and  incua  have  oscajied  with  the  pus,  a  plug  of  cotton  inserted  iuio  llie 
tympanum  against  the  stapes  will  serve  as  an  artificial  membrana  tjfinpani. 

Blood  tiuPPLY. — The  blood  supply  of  the  membrana  tympani  is  derived 
mainly  from  the  tympanic  branches  of  the  internal  maxillary  and  internal  carotid 
arteries. 

Nerve  Supply. — The  chief  nerve  supplying  the  external  surface  of  the 
membrana  tympani  is  llie  auriculo-temporal.  According  to  Sappey,  Arnold's 
nerve  (the  auricular  branch  of  the  vagus)  sujiplies  the  lower  portion  of  this 
surface  of  the  membrane,  and  branches  ft-om  the  tympanic  plexus  supply  the 
inner  surface.     The  membrane  is  quite  sensitive. 

The  inner  wall  of  the  tympanum  presents  several  points  for  examination. 
A  conspicuous  rounded  elevation,  the  promontory  produced  by  part  of  the  first 
turn  of  the  cochlea,  is  seen ;  on  it  are  faintlj'  marked  grooves  for  the  tympanic 
plexus  of  nerves.  Above  the  posterior  portion  of  the  promontory  is  a  Ininaverse 
oval  foramen, — the  fenestra  ovalU,  or  oval  window, — which  leads  into  the  vestibule, 
and  when  the  ear  ossicles  are  in  »Hu,  is  closed  by  the  base  of  the  stupes.  Behind 
it  is  the  pyrnmid,  at  the  summit  of  which  is  an  opening  for  the  tendon  of  the 
Btapeilius  muscle.  Below  the  promontory  is  the  fenestra  rotunda,  or  round  window, 
an  opening  which  leads  into  the  scala  tympani  of  the  cochlea,  and  in  the  r«>eut 
state  is  closed  by  the  viembrana  tyinpaui  secundaria.  At  the  junction  of  the  iiuier 
wall  and  roof  of  the  tympanum,  above  the  oval  window,  is  a  rounded  ridge  of 
bone  passing  anttro-posteriorly ;  this  is  produced  by  the  facial  canal  or  aqui- 
ductus  Fallopii,  which  lodges  the  facial  ner\'e.  The  bony  lamina  separating  this 
nen'e  from  the  cavity  of  tlie  middle  ear  is  quite  thin,  especially  in  children,  and 
in  otitis  media  the  facial  nerve  may  become  affected  by  neuritis,  leading  to 
paralysis  of  the  muscles  of  expression  upon  the  corresponding  side  of  the  face. 

The  mucous  membrane  of  the  tympanum  lines  the  tympanic  cavity,  and  is 
continuous  with  the  mucous  niembriinu  of  the  Eustachian  tube  and  with  that  of  the 
mastoid  untruni.  It  forms  the  innt-r  layer  of  the  tymptuiic  membrane,  and  is 
reflected  over  the  ossicles,  the  tendons  which  enter  the  tympanic  cavity,  and  the 
nerves  of  the  midille  ear. 

Middle  ear  disease  may  be  followed  by  various  complications,  the  most  com- 
mon of  which  is  inllaramation  of  the  mastx.iid  antrum  and  mastoid  ail"  cells,  result- 
ing in  mastoid  abscesa.  As  the  mucous  membrane  of  the  middle  ear  is  directly 
continuous  with  that  of  the  mastoid  antrum,  it  will  readily  be  seen  how  the 
inflammatorj'  process  may  extend  from  the  nose  to  the  nn.so-pharjiix,  Eustachiiin 
tulw,  tympanum,  mastoid  antnun,  and  mastoid  cells. 

Through  carious  destruction   of   the  tegnien   autri   or  tcgnien  tympani  or 
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through  the  periviiscular  lymphatics  and  the  veins  which  pierce  the  tegmen, 
eztradoral  abscess,  meningitis,  thrombosis  of  the  superior  petrosal  sinus,  and 
cerebral  and  cerebellar  abscess  mav  result  from  otitis  media  and  mastoid  disease. 
Thrombosis  of  the  sigmoid  sinus  and  consequent  septic  embolism  may  occur  by 
extension  of  the  inflammation  along  the  veins  from  the  mavstoid  antrum,  mastoid 
cells,  and  tympanum  which  empty  into  the  sigmoid  sinus. 

In  otitis  media  the   pus   usually  escapes  by  perforation  of  the  membrana 

tym|Mini,  and  may  pass  out  through  the  Eustachian  tube  into  the  phar3nix,  or 

through  the  canal  for  the  tensor  tympani  muscle.     In  mastoid  disease  the  pus 

usually  escapes  through  the  tympanum  and  membrana  tympani,  and  may,  after 

destraction  of  the  compact  bone  on  the  intracranial  surface  of  the  mastoid  process, 

enter  the  cranial  cavity  and  form  an  extradural  abscess ;  or  it  may  enter  the  neck 

over  or  under  the  prevertebral  fascia,  i)oint  on  the  external  surface  of  the  mastoid 

procesB,  or  escape  directly  into  the  external  auditory  meatus. 

The  Auditory  Ossicles  consist  of  the  malleus,  the  incus,  and  the  stapes, 
which  form  a  chain  of  three  small  bones  that  transmit  the  impulses  of  sound 
waves  from  the  membrana  tympani  to  the  [>erilymph  and  endolymph  of  the 
intemal  ear.  The  ossicles  and  the  ligaments  and  tendons  attached  to  them  are 
oovered  by  the  mucous  membrane  of  the  tympanum. 

The  malleus,  or  hammer,  consists  of  a  head,  a  neck,  a  handle,  or  manu- 

briimi,  ihe  processus  brcvis,  and  the  processus  gracilis.     The  rounded   head  is 

atnated  in   the  attic,  the   highest   portion   of  the  tympanic  cavity,  and  above 

tiie  level  of  the  membrana  tympani ;  it  is  connected  with  the  roof  of  the  cavity 

by  fibrous  tissue  which  forms  the  so-called  superior  ligament  of  the  nmlleus.     On  the 

posterior  aspect  of  the  head  of  the  malleus  is  a  cartilage-covered  surface  which 

articulates  with  the  bodv  of  the  incus.     Below  the  head  of  the  malleus  is  the  neck. 

The  manubrium^  or  handle,  is  connected  with  the  fibrous  layer  of  the  tympanic 

membrane,   and   is   situated   between  this   layer   and   the   mucous  lining.     The 

ffoc^^us  brei^is  is  a  small  prominence  below  the  neck,  and  gives  attachment  to  the 

tensor  tympani  muscle.     The  processus  ffracilis  is  a  long  and  slender  process  which 

passes  for^'ard  to  the  Glaserian  fissure.     In  the  adult  it  is  often  largely  rei>resented 

b)'  fibrous  tissue. 

The  incus,  or  anvil,  resembles  in  shape  a  bicus]>id  tooth  with  diverging 
fangs;  it  consists  of  a  body  and  two  processes.  The  hofft/  presents  a  concavo- 
wnvex  articular  surface  for  the  head  of  the  malleus ;  the  joint  between  these 
•'Ones  is  surrounded  by  a  capsular  ligament  and  line<l  by  a  synovial  nienibrane. 
^^(^' short  process  passes  backward,  and  is  connecte<l  t(>  the  posterior  wall  of  the 
Ivmpanum  by  fibrous  tissue.  The  Jonf/  /H'orfs.s  (Icsccnds  almost  parallel  with  the 
nianuhrium  of  the  malleus,  Init  [Hjstcrior  and   intrrnal   to  it.     It  terminates  in  a 
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sniall,  kn()lil>f(i  jirnjet'tion,  the  so-called  os  orbicularc, -Khidi  articulates  willi  the 
head  of  the  stapes. 

Tlie  stapes,  or  stirrup,  consists  of  a  heiiil,  a  nook,  two  enim  or  brandies, 
and  a  footrpiece  or  base.  The  Imid  articulates  with  the  os  orbieulare  of  the  incus. 
This  joint  has  a  capsular  ligament,  and  is  lined  bj'  a  synovial  menibraiie.  The 
two  a'lirn  diverge  as  they  leave  the  neck,  are  grooved  on  their  concave  sides,  and 
are  attached  to  the  fool-piece  or  base,  whifli  fits  into  the  oval  window.  The  base 
of  the  stapes  is  united  to  the  margin  of  that  opening  by  fibrous  tissue. 

In  otitis  media  the  ligaments  associated  with  the  ossicles  become  indurate*! 
and  stiffened  ;  through  loss  of  mobility  the  chain  of  bones  can  not  transmit 
impulses  to  the  internal  ear,  and  deafness  supervenes.  In  such  cases  hearing 
may  be  improved  by  removal  of  the  perforated  membrana  tympani,  the  malleus 
and  incus,  or  by  massage  administered  by  means  of  sound.  Caries  of  the  malleus 
and  incus  not  infrequently  occurs  in  otitis  media,  and  they  are  occasionally  dis- 
charged with  the  pus  in  that  disease. 

The  Ligaments  situated  in  the  tympanum  are  awsocialed  with  the  ossicles. 
They  eonsLst  of  the  sujwrior,  the  anterior,  the  external,  and  the  internal  ligaments 
of  the  malleus,  the  ligament  of  the  incus,  and  the  capsular  ligaments. 

The  superior  or  suspensory  ligament  of  the  malleus  is  a  slender,  fibrous  band 
wliicb  is  attached  to  the  ouier  ]iart  uf  the  if)of  of  the  tympanum  and  to  the  highest 
part  of  the  head  of  the  malleus.  It  limits  downward  and  outward  movement  of 
the  head  of  the  malleus  timl  inward  rotation  of  the  manubrium  of  that  l>oae. 

The  anterior  ligament  of  the  malleus  is  a.  strong,  fibrous  band  which  sur- 
rounds the  processus  gracilis  of  the  malleus.  It  is  attached  to  the  anterior  wall  of 
the  tympanum  around  the  Gla-seriau  fissure,  and  to  the  anterior  aspect  of  the  head 
and  neck  of  the  malleus.  It  limits  movement  of  any  amplitude  except  in  a  for- 
ward direction.  It  oecasioually  contains  muscular  fibers,  and  has  been  described 
as  the  (ayaior  Ujinpmu  mmr!e. 

The  external  ligament  of  the  malleus  is  fan-shaped.  Its  apex  is  att^iche^l  to 
the  neck  of  the  malleus,  and  its  base  to  the  margins  of  the  notch  of  Rivini.  U 
limits  outward  rotation  of  the  Imndle  uf  the  maMeus. 

The  internal  ligament  of  the  malleus  is  the  sheath  of  the  tendon  of  the 
t«nsor  tympani  muscle,  and  extends  from  the  tip  of  the  processus  coch leariformis 
to  the  margins  of  the  insertion  of  the  tensor  tympani  tendon,  which  is  near  the 
root  of  the  handle  of  the  malleus  on  its  inner  surface.  It  limits  outward  move- 
ment of  tile  handle  of  the  malleus. 

The  ligament  of  the  incus  is  a  short,  thick  Ivnui  which  Httathe.'i  the  ex- 
tremity of  the  short  process  of  the  incus  to  the  ]iosteri(>r  wall  of  rhe  tyuijuinum 
□ear  the  orifice  of  the  mastoid  antrum. 
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The  capsular  ligaments  surround  the  articulations  between  the  malleus  and 
incus,  and  the  incus  and  stapes. 

The  Muscles  of  the  Tympanum  are  the  stapedius  and  the  tensor  tympani. 
The  stapedius  muscle  takes  its  origin  from  the  interior  of  the  pyramid  ;  its 
tendon  passes  through  an  aperture  in  the  apex  of  the  pyramid,  and  is  inserted  into 
the  neck  of  the  stapes. 

Nerve  Supply. — ^The  nerve  supply  of  the  stapedius  muscle  is  derived  from  a 
branch  of  the  facial  nerve. 

Action. — It  draws  the  head  of  the  stapes  backward,  thus  pressing  the 
posterior  part  of  the  base  of  that  bone  against  the  border  of  the  oval  window, 
and  regulating  the  pressure  in  the  vestibular  contents  or  perilymph  and  endo- 
lymph. 

The  tensor  tympani  muscle  is  larger  than  the  stapedius  muscle,  and  is  situ- 
ated in  a  bony  canal  which  lies  parallel  with  the  Eustachian  tube.  It  arises  from 
the  cartilage  of  the  Eustachian  tube,  the  adjacent  surface  of  the  great  wing  of  the 
sphenoid  bone,  and  the  walls  of  the  canal  in  which  it  lies.  The  tendon  of  the 
muscle  winds  around  the  end  of  the  processus  cochlearifonnis,  passes  outward  in 
the  tympanum,  and  is  inserted  into  the  handle  of  the  malleus  near  its  root. 

Nerve  Supply. — The  nerve  supply  of  the  tensor  tympani  muscle  is  derived 
through  a  branch  from  the  otic  ganglion,  from  the  motor  root  of  the  trifacial  or 
fifth  cranial  nerve. 

Action.; — It  draws  the  malleus  inward,  thus  tightening  and  steadying  the 
membrana  tympani  and  compressing  the  perilymph  of  the  internal  ear.  Ab- 
normal action  of  this  muscle  is  one  of  the  causes  of  snapping,  buzzing,  or  ringing 
sounds  in  the  ears. 

Blood  Supply  of  the  Middle  Ear. — The  blood  supply  of  the  middle  ear  is 
derived  from  the  tympanic  branches  of  the  internal  maxillary  and  internal  carotid 
^ries,  stylo-mastoid  branch  of  the  posterior  auricular  artery,  the  petrosal  branch 
of  the  middle  meningeal  arterj^  and  a  branch  of  the  ascending  pharyngeal  artery 
^vhich  passes  up  the  Eustachian  tube. 

The  veins  of  tlie  middle  ear  empty  into  the  temf)oro-maxillary  vein,  the  supe- 
nor  petrosal  sinus,  the  lateral  sinus,  the  internal  jugular  vein,  and  the  i)haryngeal 
^^ins;  numerous  small  venous  channels  pass  through  the  tegmen  tyni})ani,  com- 
municating with  the  veins  of  the  dura  mater.  These  veins  afibrd  paths  by  which 
inflammatory  processes  may  extend  from  the  tympanum  to  the  venous  sinuses, 
internal  jugular  vein,  meninges,  and  brain. 

The  Lymphaties  of  the  Middle  Ear  terminate  in  the  posterior  auricular  and 
parotid  lymphatic  glands. 

Nerve  Supply  of  the  Tympanum. — The  nerve  su})p]y  of  the  tympanum  is 
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panic  pl»--x'j-  of  :, •:,•".•*.-•. 

The-  nriatio:.   '.f  ::.*:  ii'-W.   jj'-n'r  v^  tL-t  :rnT»iJ:T^i.  la^  ijr^=it--    >-=5i    va- 
sidercnl. 

The  chorda  tympaiii  nerrc,  a  hranfrh  of  -iLr  fiiiil  zrrf:--:  ^^itcj? 
piiniim  thn-ru;i:i  a:,  oj^:.;:.;^  :;j  th^.-  j»^>?v,rior  wall  :vt  iljiri^ir  T«r^r-rr: 
through  tho  out*:r  jy^rt-o;*  of  thf-  rxjiM'ii*.-  ^^ar  ii*:^r  iL^  -Ii»=^  7'^^  ^  "^*" 
membrane,  cnr^r-r-;  tJj*:  \,ii:A>,  of  tJj';  ujallfru-?.  anfl  tL*:r.  r'T-rTr  i  -^ra  "..  ••■n'^  nnm 
(iter  chorda*  aiiK-riu-y  li'.-ar  tij'.-  Gla^y-riau  fi^iiire.  In  iL-r  ni'SLrr  -raJ*  r  ^  -ir--^y^-L 
by  the  tympanic  inucoij-  mcuibran*;.  Involvemem  of  tLI^  ijerrr  zi  rin> 
mav  lead  to  abnonnalitic.*;  of  ihc  .s^.-jj-w-  of  taste  on  one  side  >:  zik  iJLVo.r  >• 
of  the  tongue. 

The  tympanic  plexus  of  nerves  raruifics  in  the  groove?  'ic  :iif  Tr-nuTun-r; 
iind  inner  wall  of  the  tyinpainirn,  and   supplies  the  mucr»ti«  rse^minr  li 
tymi)anum.     It  is  fonned  by  the  tympanic  branch  of  the  gl«>ssc-i 
a  l)ranch  of  the  great  .sujxrfirial  pr-tro-sal  ner\'e,  a  branch  of  the 
petrosal  nerve,  and  the  small  de<p  |H:trosal  ner\'e. 

The  tympanic  hranrh  of  the  f/toMtto-jfltaripifffal  verve  arises  finom  i 
ganglion  of  the  glosso-pharyng<-jil  nerv<*,  and  passes  into  the  tympanum 
foramen  in  the  floor  near  the  imior  wall  of  the  tympanum. 

The  branch  of  the  great  Hiipcrficial  pttronal  iirrve,  which  is  derived 
facial  nerve,  passes  into  the  tympanum  through  a  foramen  in  the  innarmdicf 
that  cavity  just  anterior  to  the  oval  window. 

TIk'  hniiich  nf  fhc  sinall  sujh  rjiriu/.  jtrfrosnl  nerve,  which   is  also  derive*! 
Ml'-  larial    nrrve,   enters   tlu^   tyinpaunni   xwnv  the  canal  for  the  tensor  ti 

The  ^nmll  I  hep  ptfrnsnl  tier  re,  oi*  iv  in  panic  branch  of  the  carotid  plexu*  of  the 
-■  :..;.;i'!u'tic  nt»rvi\  mtcrs  the  tynipannni  tliron.i::h  tln^  carotico-tympanic  canal. 

Tl.i   motor  nerves  to  tlic  tcu^nr  tyni|>ani  and  stapedius  muscles  have  alnrddy 

Otitis  media  and  dentition.      \cntt»  otitic  nictlia  is  freciuently  associateil  with 

".  ■':   :ii«   icrth.  :ni.|   i-  ;\l-.»  b.lir\r-.l   t.^   result   from  ivtlected  irritation  pn> 
.■.■•".:-  ,'1'  l'\  .-iM'iii'il    i..ili      Tln<  coni|»lication  of  dentition  maybe 
N    ;!..'    ,  .'i^v, .  I'.n    .\i.''.      l-rtwicn    ilic    ucrvi's   which   supply   the 
.' .^  »     r-.iix  •..    ■'.:,. J-       y]\c  i\vk\\i  superficial  i>ctrosjd  nerve 

^  \^  .'.     .'.   -x .   :   .\',,-   •..  A. -.  .iv.*i.  through  the  Vidian  nen'e, 

'   •    .       w  ■    .  '  '   u--<   \\\,-  -.iiivrii^r  maxillary  ner\*e. 

.   '•  •  .^     :     .    ..   .;.^    ^v.pcrior    maxillary  nerve. 

'      .  \  •  ..,-  utii    the  tympanic  plexus 
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of  nerves,  and  joins  the  otic  ganglion,  which  is  associated  with  the  inferior 
maxillary  nerve.  The  inferior  dental  nerve,  which  supplies  the  lower  teeth,  is  a 
branch  of  the  inferior  maxillary  nerve. 


THE  INTERNAL  EAR. 

The  Internal  Ear  or  Labjrrinth. — The  most  important  portion  of  the  organ 
of  hearing  consists  of  a  series  of  complex  cavities — the  bony  labyrinth,  within 
which  is  the  membranous  labyrinth. 

The  Bony  Labjrrinth  is  made  up  of  three  intercommunicating  cavities, — the 
vestibule,  the  cochlea,  and  the  semicircular  canals, — which  are  lined  by  a  delicate 
periosteum. 

The  membranous  labyrinth  is  a  cast  of  the  bony  labyrinth,  but  is  considerably 
smaller  than  the  latter ;  between  the  two  there  is  a  space  lined  with  endothelium 
and  containing  a  fluid  called  the  perilymph.  The  parts  of  the  membranous 
labyrinth  are  the  utricle,  the  saccule,  the  membranous  semicircular  canals,  and 
the  duct  or  canal  of  the  cochlea,  all  of  which  are  lined  with  epithelium  and 
contain  the  endolymph. 

The  yestibaley  situated  between  the  cochlea  and  semicircular  canals,  is  an 
ovoid  bony  cavity,  the  antero-iM)storior  diameter  of  which  is  about  five  millimeters, 
or  one-fifth  of  an  inch.  On  the  outer  or  lateral  wall  is  the  oval  window  in  com- 
munication with  the  tympanum  ;  as  previously  stated,  this  is  closed  in  the 
natural  state  by  the  base  of  the  stapes  and  the  periosteal  lining  of  the  vestibule. 
At  the  anterior  portion  of  the  inner  or  median  wall  is  a  round  depression,  the 
joim  hemiaphericaj  the  bottom  of  which  is  pierced  by  numerous  small  openings 
for  the  transmission  of  the  vestibular  branch  of  the  auditorv  nerve.  Posterior  to 
the  fovea  hemispherica  is  a  vertical  crest,  the  crista  vcstibuli.  In  the  posterior 
portion  of  the  inner  wall  is  the  small  opening  of  the  aqncdndus  vcstihuliy  a  canal 
which  extends  to  the  posterior  surface  of  the  ]>etrou8  portion  of  the  temporal  bone, 
and  lodges  the  ductus  endolymphaticus  and  a  minute  vein.  At  the  lower  and 
anterior  portion  of  the  vestibule  is  the  comi)aratively  large  opening  leading  to  the 
8cala  vestibuli  of  the  cochlea.  In  the  posterior  portion  of  the  vestil)ule  are  the 
five  round  openings  of  the  semicircular  canals.  On  the  roof  of  the  vestibule  is  an 
oval  fossa,  the  fovea  hemirUipfica, 

The  semicircular  canals,  throe  bony  tul>es  about  one-twentieth  of  an  inch, 
or  one  and  one-fourth  millimeters,  in  diameter,  are  situated  beliind  the  vestil)ule. 
The  siiiwrior  s(»mieircular  canal  lies  nearly  in  the  sagittal  plane  of  the  body,  the 
posterior,  in  the  coronal  plane,  and  the  external,  in  a  transvcu'se  i)lane  :  conse- 
quently they  occupy  positions  about  at  right  angles  to  one  another.     Eaeli  forms 


inoi-e  tliun  a  semicircle,  anil  u|ioii  one  extremity  of  each  cmiiil  is  an  enlaT^emei 
the  amjiuUa.  They  open  by  five  orifices  into  the  vestibule,  as  the  iioii-unipuUated 
extremities  of  the  superior  and  posterior  csnals  join,  and  have  a  eoiumon  orifice. 
From  the  [lositions  of  these  cauals  in  the  sagittal,  coronal,  and  tranm'erse  planes, 
it  may  be  inferred  that  they  are  in  some  way  associated  with  the  maintenauc*  of 
ef]uilibriuni.  The  occurrence  of  vertigo  from  increased  pressure  in  the  [terilymph 
and  endolympli  increases  the  probability  of  this  tiieory. 

The  cochlea  is  situated  anterior  to  the  vestibule.  When  isolated  from  the  in- 
vesting bony  substance  it  apireara  as  a  cone,  the  apex  of  which  looks  outward  an<l 
somewhat  downward  and  forward.  The  hase  is  perforaled  by  numerous  fonimina 
for  branches  of  the  auditory  nerve,  and  is  directed  toward  the  meatus  auilitorius 
internus.  The  base  is  nearly  two-fifths  of  an  inch,  or  ten  raiUimeters,  in  diameter, 
and  the  height  of  the  cone  is  about  one-fourth  of  an  inch,  or  six  millimeters.  The 
cochlea  consists  of  a  nearly  horizontal  central  axis,  the  modiolus  or  cohnnneUa, 
around  which  is  wound  a  spiral  tube,  in  a  manner  similar  to  the  spirals  in  certain 
snail  shells.  The  modiotm  has  numerous  canals  in  its  interior  for  branches  of  the 
auditory  nerve;  the  largest  is  the  canalis  ccnlraUs  modioli  The  spiral  canal 
diminishes  in  diameter  as  it  approaches  the  ajwx  of  the  cochlea,  makes  two  and 
one-half  turns  around  the  axis,  and  terminates  in  a  closed  extremity,  the  cupola. 
Projecting  into  the  spiral  canal  from  the  modiolus  is  the  bony  lamina  spirntU, 
which  does  not  reach  the  outer  wall  of  the  cochlea.  From  the  free  border  of  the 
lamina  spiralis  or  uear  it  two  membranes  extend,  in  the  natural  state,  llie 
membraiia  basilaris  and  the  memhrane  of  H^ljomei:  These  two  membranes  are 
connected  with  the  outer  wall  of  the  cochlea  and  inclose  between  them  the  cochlear 
(Iuft,  or  scala  meiUa ;  they  are,  in  fact,  two  parts  of  the  membranous  cochlea.  By 
the  bony  lamina  spiralis  and  the  two  membranes  just  alluded  to  the  spiral  canal 
is  divided  into  three  parts:  the  scala  tj/mpani  and  the  scala  vestibuU,  between  which 
is  the  »eala  media. 

The  xcaln  tyvipaiii  is  on  the  basal  side  of  the  lamina  spiralis,  and  opens  into 
the  tympanum  at  the  fenestra  rotunda,  though  in  the  natural  state  this  opening  is 
closed  by  the  mfnibrana  iyvipani  gccundaria.  The  acaUt  vegtibuli  is  on  the  opi)Osilo 
side  of  the  lamina  spiralis,  and  opens  into  the  vestibule.  These  two  scalre  com- 
municate with  each  other  by  an  o[>ening  at  the  summit  of  the  cochlea,  known  i 
the  lidicotrt'ina ;  they  contain  the  j>eri]ymph.  The  perilymph  is  in  coninmnicatid 
with  the  subarachnoid  space  of  the  brain  along  the  sheath  of  the  auditory  nert 

The  Membranous  Labyrinth,  the  earliest  formed  and  therefore  the  oldest  { 
of  the  organ  of  hearing,  lies  within  the  osseous  labyrinth,  fi-om  which  it^ 
separated  in  most  places  by  the  perilymph.  It  contains  the  eDdoIymph  and  i 
t^-rminations  of  the  auditory  ner\'e,  and  it  is  lined  by  epithelium. 


! 
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In  the  vestibule  are  found  two  vesicles,  the  utricle  and  the  saccule,  the 
former  lying  partly  in  the  fovea  hemielliptica,  and  the  latter  in  the  fovea  hemi- 
spherica.  The  membranous  semicircular  canals  open  into  the  utricle  by  five 
orifices.  Filaments  of  the  vestibular  branch  of  the  auditory  nerve  are  distributed 
to  a  lluckeuod  portion  of  the  walls  of  the  utricle  which  coutailis  calcareous  masses, 
the  otolitlis.  The  saccule,  which  is  smaller  than  the  utricle,  receives  branches  of 
il/e  auditflr)'  nerve  through  the  perforations  in  the  fovea  heroispherica;  as  in  the 
utricle,  these  nerves  are  distributed  to  a  thickened  portion  of  tlie  wall  of  the  cavity, 
wLich  is  covered  with  otoliths.  Passing  from  the  saccule  along  the  aqueductus 
vestibuli  is  a  slender  tube,  the  ductus  endolymphaticus,  which  expands  into  the 
SICCUS  endolymphaticus,  a  blind  i>0Hch  which  lies  on  the  posterior  surface  of 
the  petrous  portion  of  the temjKiral  bone  beneath  the  dura  mater;  this  canal  is 
joined  by  a  small  tube  from  the  utricle,  and  thus  the  two  portions  of  the  mem- 
branous vestibule  are  brought  into  direct  communication.  The  saccule  communi- 
cates with  the  scala  media  or  membranous  labyrinth  of  the  cochlea  by  means  of  a 
short  tube,  the  canalis  reunieos. 

Tlie  membranous  semicircular  canals  are  about  one-fourth  the  diameter  of 
the  osseous  canals  in  which  they  lie  ;  tiieir  extremities  are  amiiuIUited. 

Tlie  membranous  cochlea,  cochlear  duct,  or  scala  media,  lies  between  the 
scala  tynipani  and  scala  vestibuli,  us  already  stated.  It  follows  the  windings  of 
the  spiral  tube  of  the  cochlea,  and  ends  blindly  at  both  extremities,  though  near 
its  basal  end  it  communicates  with  the  saccule  by  the  canalis  reuuiens.  Within 
the  scala  media  is  found  the  organ  of  Corti,  a  complex  arrangement  of  modified 
epithelial  cells  to  which  the  final  ramifications  of  the  cochlear  branch  of  the  audi- 
tory nerve  are  distributed.  The  description  of  the  more  minute  structure  of  the 
internal  ear  is  not  within  the  province  of  this  book,  and  for  these  details  the 
reader  is  referred  to  works  on  systematic  anatomy  and  Iiislology. 

Aural  vertigo  is  indicated  by  ringing  in  the  ears  or  head,  dizziness,  reeling, 
and  uau.sea  and  vomiting  in  succession.  It  is  produced  by  abnormal  increase  of 
pressure  in  the  membranous  labyrinth,  •  Cerumen  or  instillation  of  cold  liquids 
into  the  external  auditorj'  meatus  may  produce  this  symptom,  and  it  may  result 
from  abnormal  conditions  in  the  middle  ear  and  reflected  irritation  in  gastric 
catarrh.     Aural  vertigo  has  been  termed  Meniere's  disease. 

Blood  Supply. — The  blootl  s^upply  of  the  internal  ear  is  derived  from  the 
auditory  arterj',  a  branch  of  the  bsisilar,  which  enters  the  internal  auditory' 
meatus  with  the  auditory  nerve,  and  divides  into  branches  for  the  cochlea 
and  vestibule. 

The  vehis  which  drain  the  internal  ear  are  the  vena  aqueductus  cochlea  and 
vena  aqueductus  vestibuli.     The  vena  aqueductus  cochlea  receives  the  veins  of  the 
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cochlea,  passes  through  the  aqueductus  cochlese,  and  empties  into  the  internal 
jugular  vein.  The  vena  aqueductus  vestibuli  receives  the  veins  from  the  vesti- 
bule and  semicircular  canals,  and  empties  into  the  superior  petrosal  sinus. 

The  Lymphatic^  of  the  Internal  Ear  terminate  in  the  tympanic  and  intra- 
cranial lymphatic  vessels. 

The  Auditory  Iferve  is  the  nerve  of  the  special  sense  of  hearing.  In  the 
internal  auditory  meatus  it  divides  into  two  branches,  the  cochlear  and  the 
vestibular ;  the  former  is  distributed  to  the  cochlea,  and  the  latter  to  the  walls  of 
the  membranous  vestibule  and  ampullae  of  the  semicircular  canals. 


THE  MEMBRANES  AND  VESSELS  OF  THE  BRAIN. 

The  dura  mater,  the  .meningeal  vessels,  the  sinuses  of  the  dura  mater,  and 
the  mode  of  exit  of  the  cranial  nerves  from  the  cranial  cavity  are  described  in 
volume  I,  pages  568  to  599.  We  now  resume  the  study  of  the  brain,  the  difl8eo> 
tion  of  which  has  been  facilitated  by  one  of  the  processes  for  preserving  and 
hardening  that  organ. 

THE  ARACHNOID. 

The  Arachnoid,  the  second  of  the  three  membranes  of  the  brain,  is  interme- 
diate in  position  between  the  dura  mater  and  the  pia  mater.  It  envelops  the 
brain,  and,  like  the  dura  mater,  sends  processes  into  the  longitudinal  and  trans- 
verse fissures,  between  the  hemisplieres  of  the  cerebellum,  and,  to  a  slight  extent, 
into  the  fissure  of  Sylvius.  It  also  surrounds  the  nerves,  forming  tubular  sheaths 
for  them  as  far  as  their  ix)ints  of  exit  from  the  skull.  Unlike  the  pia  mater, 
it  does  not  dip  into  the  sulci  or  fissures  between  the  convolutions,  but  passes 
directly  from  one  convolution  to  the  other,  bridging  over  the  sulci.  It  forms  a 
loose  investment  for  the  brain,  and  is  continued  downward  over  the  spinal  cord. 
Being  a  serous  membrane,  it  presents  to  the  naked  eye  a  smooth,  polished  surface. 
It  is  connected  by  delicate  connective  tissue  with  both  the  dura  mater  and  pia 
mater,  but  much  more  intimately  witli  tlie  latter. 

Tlie  connection  between  the  araehnc^id  and  the  pia  mater  makes  the  inde- 
pendent removal  of  the  arachnoid  very  dittieult.      The  arachnoid  and  pia  mater 
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can  be  sepaniteil,  Iiowever,  bj  inflating  the  subarachnoid  space  with  air  by  means 
of  a  blowpipe. 

The  Subdural  Space, — The  arachnoid  was  formerly  descrihed  as  consisting  of 
two  layers — a  parietal  layer,  lining  the  inner  surface  of  the  dura  mater,  and  a 
visceral  layer,  reflected  over  the  brain ;  in  this  respect  it  was  said  to  resemble 
serous  membranes  elsewliere.  It  is  now  regarded  as  consisting  of  but  one  layer. 
The  space  between  the  dura  mater  and  the  arachnoid  is  known  as  the  subdural 
upace,  and  contains  a  small  amount  of  fluid ;  this  space  was  formerly  styled  the 
cavity  of  the  arachnoid  ;  it  does  not  communicate  with  the  subarachnoid  space  or 
with  the  venlriclc.s. 

The  Subarachnoid  Space. — ^The  space  between  the  arachnoid  and  the  pia 
*  mater  is  known  as  the  subarachnoid  space ;  it  is  most  pronounced  at  the  base  of 
the  brain.  Here  the  arachnoid  membrane  is  thicker  than  elsewhere,  and  bridges 
over  the  interval  between  the  temporo-splienoid  lobes  and  the  apace  between 
the  hemispheres  of  the  cerebellum,  partially  occupied  by  the  medulla  oblongata. 
By  the  intervention  of  the  pons  this  general  subarachnoid  space  is  suMivided 
into  the  anterior  and  the  posterior  space.  The  jTOsterior  space  communicates 
with  the  subarachnoid  space  of  the  spinal  cord  and  with  the  fourth  ventricle 
of  the  brain  through  a  small  opening  in  the  roof  of  the  latter  called  the 
foravien  of  Mngaidie,  and  through  two  other  apertures — the  foramma  of  Key  and 
Retxiuti — whieb  are  located  at  each  lateral  recess  of  the  fourth  ventricle.  This 
space  contains  the  cerebro-spinal  fluid ;  because  of  this  fact  the  brain  may  be 
said  to  lie  on  a  water-bed.  Projecting  into  this  space  are  seen  the  larger  blood- 
vessels on  their  way  toward  the  brain  ;  the  lymphatics  of  the  brain  and  spinal 
cord  empty  into  this  space,  which  is  in  communication  with  the  perilymph  of 
the  internal  ear  and  with  the  lymphatics  of  the  nose. 

Subarachnoid  Cisterns  is  the  name  given  to  the  more  capacious  ()ortions  of 
the  subarachnoid  space,  the  largest  being  the  dstema  maifna,  situated  between  the 
adjacent  surfaces  of  the  medulla  oblongata  and  cerebellum.  The  cistema  magna 
is  the  upward  continuation  of  the  jwsterior  portion  of  the  spinal  suljarachnoid 
epace.  The  auterior  portion  of  the  spinal  suharacbnoid  space  is  continued  ujK)n 
the  anterior  surface  of  the  meilulla  oblongata  and  pons  as  the  nslerna  pontis,  and 
communicates  freely  around  the  meilullo-pontine  furrow,  or  sulcus,  with  the 
cisterna  magna,  which  is  situated  above  and  behind  the  medulla  oblongata.  The 
ciMema  bamlis  is  that  part  of  the  subarachnoitl  space  situated  between  the  tips 
of  the  temporo-sphenoid  lobes  and  the  crura  cerebri,  and  in  front  of  the  pons ; 
into  it  project  the  circle  of  Willis  and  the  vessels  connected  with  this  circle. 
Laterally,  the  cisterna  basalis  extends  into  the  Sylvian  fissures ;  while  anteriorly 
it  extends  into  a  minor  space  in  front  of  the  optic  chiasm,  and  thence  further 
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forward  into  the  great  longitudinal  fissure.  Another  large  space  is  found  above 
the  corpus  callosum  ;  in  the  pia  m^^ter  at  the  bottom  of  this  space  are  the  anterior 
cerebral  arteries.  Between  the  superior  vermiform  process  of  the  cerebellum 
and  the  corpora  quadrigemina  is  an  additional  space,  which  contains  the  veins 
of  Galen.  These  spaces  communicate  very  freely  with  one  another,  and  with  the 
fourth  ventricle,  as  stated. 

The  Cerebro-spinal  Fluid  is  a  serous  fluid,  but,  unlike  ordinarj'^  serum,  it  is 
not  coagulable.     This  fluid  assists  in  protecting  the  brain  and  spinal  cord  from 
violent  shocks  and  vibrations.     It  is  secreted  by  the  cells  of  the  ependyma  over 
the  fringe-like,  vascular  processes  of  the  choroid  plexus,  and  slightly  by  the  cells 
of  the  arachnoid.     However,  it  is  chiefly  derived  from  the  choroid  plexuses  of  the 
lateral  ventricles,  and  to  a  less  extent   from  the  choroid   plexuses   of  the  third 
and  fourth  ventricles.     The  fluid  passes  from  the  lateral  yentrieles  to  the  third 
ventricle  through  the  foramina  of  Monro,  from  the  third  to  the  fourth  ventricle 
through  the  aqueduct  of  Sylvius,  and  from  the  fourth  ventricle  through  the  fora- 
mina of  Magendie,  Key,  and  Retzius,  to  the  subarachnoid  space  of  the  brain  and 
spinal  cord ;  some  of  the  cerebro-spinal  fluid  passes  directly  from  the  fourth  ven- 
tricle to  the  central  canal  of  the  spinal  cord.     This  constitutes  the  course  through 
which   the  cerebro-spinal   fluid   circulates,  and   equalizes  the  intra-cranio-spinal 
pressure.     By  exudation  of  plastic  lymph  at  the  base  of  the  brain,  meningitis, 
especially  the  tubercular  variety,  may  cause  obstruction  of  the  foramina  of  Magen- 
die, Key,  and  Retzius,  and  produce  dropsy  or  hydrocele  of  the  ventricles  {internal 
hydrocephalus) ;  hence,  tapping  of  the  lateral  ventricles,  which  is  sometimes  prac- 
tised in  these  cases,  can  give  but  temporary  relief.    Aspiration  of  the  subarachnoid 
space  through  the   anterior   fontanel   or   of  the   spinal   subarachnoid   space,  for 
hydrocephalus,  is  followed  by  a  similar  result.     The  sudden  removal  of  a  large 
quantity  of  the   cerebro-spinal  fluid,  either  by  tapping  the  lateral  ventricles  or 
by  aspirating  through  the  anterior  fontanel,  is  not  without  its  dangers,   and  has 
been  followed  by  severe  convulsions.     The  normal  quantity  of  intra-cranial  lymph 
varies  in  amount  from  two  drams  to  two  ounces  (H.  Allen). 

The  cerebro-spinal  fluid  is  supposed  to  escape  from  the  subarachnoid  space  of 
the  brain  and  spinal  cord  by  way  of  the  prolongations  of  the  arachnoid  along  the 
cranial  and  si)inal  nerves ;  these  extensions  of  the  subarachnoid  space  are  in 
eoniniunieation  with  the  lymphatic  vessels  in  the  sheaths  of  those  nen'cs,  and  in 
this  manner  tlie  fhiid  reaches  the  general  lymphatic  system  of  the  body.  It  is 
also  supposed  that  some  of  the  cerebro-spinal  fluid  escapes  by  way  of  the  Pac- 
chionian l)o(lies  (lin^etlv  into  the  sinuses  of  the  dura  mater. 

Choked  Disc. — In  tul)ercular  or  other  forms  of  inflammation  of  the  mem- 
branes at  tlie  base  of  the  brain  with  deposit  of  lymph,  or  in  case  of  tumor  at  the 
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base  making  pressure,  the  sheath  of  the  optic  nerve  becomes  distended,  causing  a 
congestion  of  the  veins  of  the  optic  disc  (choked  disc),  an  important  diagnostic 
sign.  Pressure,  however,  does  not  suffice  to  explain  all  cases  of  "  choked  disc  " ; 
in  many  cases  there  is  distinct  inflammation  of  the  optic  papilla,  so  that  the  term 
papillitis  would  be  preferable. 

The  Lymphatics  of  the  brain  open  into  the  subarachnoid  space. 

The  Pacchionian  Bodies  are  enlargements  of  the  normal  villi  of  the  arach- 
noid; they  project  from  the  surface  of  that  membrane,  and  may  perforate  the 
overlying  dura  mater  and  cause  absorption  of  the  bono  in  their  vicinity. 

Dissection. — ^The  next  step  in  tlie  dissection  consists  in  removing  the  arach- 
noid from  the  base  of  the  brain.  The  arteries  entering  the  cranial  cavity  to 
supply  the  brain  and  the  formation  of  the  arterial  circle  of  Willis  are  then  to  be 
carofuUy  examined. 

THE  ARTERIES  OF  THE  BRAIN. 

The  Circle  of  Willis,  which  lies  in  the  pia  mater  and  projects  into  the  sub- 
ftrachnoid  space,  is  formed  by  branches  of  the  internal  carotid  and  basilar  arteries. 
It  forms  a  heptagonal  figure,  although  it  is  usually  not  exactly  symmetric.  This 
arrangement  serves  to  equalize  the  flow  of  blood  derived  from  the  two  internal 
carotid  arteries  and  the  basilar  artery.  Without  this  or  some  similar  arrange- 
ment ligation  of  the  common  carotid,  internal  carotid,  or  vertebral  artery  would 
probably  always  result  in  softening  of  the  brain.  This  circle  is  formed  by 
thib  ivjo  posterior  cerebral  arteries,  which  are  the  tenninal  divisions  of  the  bat^ilar, 
the  two  internal  carotid  arteries,  the  two  posterior  conimunicating  branches  of  the 
internal  carotid  arteries,  which  connect  the  latter  with  the  posterior  cerebral 
arteries,  the  two  anterior  cerebral  arteii'es  (branches  of  the  internal  carotid  arteries), 
and  the  anterior  communicating  artvnj,  a  transverse  branch  which  conne(;ts  the  ante- 
rior cerebral  arteries.  This  circle  is  in  relation  with  the  several  structures  which 
Me  situated  in  the  interpeduncular  space,  and  form  the  floor  of  the  third 
Tentricle. 

The  arteries  which  enter  the  cranial  cavity  for  the  supply  of  the  brain  are  the 
two  internal  carotid  and  tlie  two  vertebral. 

The  Internal  Carotid  Artery,  one  of  the  two  terminal  branches  of  the 
common  carotid,  enters  the  cranial  cavitv  bv  wav  of  the  carotid  canal,  picrcrs  the 
cartilage  which  fills  the  middle  lacerated  foramen,  and  nsceiids  by  the  side  of  the 
body  of  the  sphenoid  bone  along  the  inntT  wall  of  the  cavernous  sinus.  Vpon 
the  inner  aspect  of  the  anterior  c]in<)i<l  process  it  pierces  the  dura  mater,  gives  off 
the  ophtlialmic  arterj',  and  passes  between  the  0{)tic  and  oculo-motor  nen'c^s. 
Having   reached    the   anterior  perforated    space   at   the   inner   extremity  of  the 
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fissure  of   Sylvius,  it  gives  off  the  posterior  communicating  and   the  anterior 
choroid  arteries,  and  divides  into  the  anterior  and  middle  cerebral  arteries. 

The  Anterior  Cerebral  Artery  runs  forward  and  inward  across  the  anterior 
perforated  space  and  the  lamina  cinerea,  and  between  the  optic  and  olfactory 
nerves,  to  reach  the  longitudinal  fissure.  Here  it  is  joined  to  the  anterior  cerebral 
artery  of  the  opposite  side  by  a  transveree  branch,  the  anterior  communicating 
artery.  It  now  curves  around  the  genu  of  the  corpus  callosum,  and  runs  back- 
ward along  the  upper  surface  of  the  corpus  callosum  and  at  the  bottom  of  the 
longitudinal  fissure  of  the  cerebrum  as  far  as  the  splenium  of  the  corpus  callosum, 
where  it  anastomoses  with  the  posterior  cerebral  artery. 

At  its  commencement  the  anterior  cerebral  artery  gives  oflF  a  few  antero- 
median branches  to  the  anterior  extremity  of  the  caudate  nucleus.  At  the  bottom 
of  the  longitudinal  fissure  it  gives  off  branches  to  the  corpus  callosum,  the  firontal 
lobe,  marginal  gyrus,  quadrate  lobule,  and  g)- rus  fomicatus. 

The  Anterior  Communicating  Artery,  the  shortest  artery  in  the  body,  lies  on  . 
the  lamina  cinerea  in  front  of  the  optic  commissure,  and  connects  the  two  auto? 
rior  cerebral   arteries  across  the  longitudinal  fissure.     It  also  gives  oflf  antan^  \ 
median  ganglionic  branches  which  pierce  the  lamina  cinerea,  and  a  small  bfanck  •- 
to  the  anterior  extremity  of  the  corpus  callosum.     Sometimes  this  vessel  is  absent^ 
when  the  two  anterior  cerebral  ai-teries  have  no  connection,  or  form  a  ocmunon 
trunk,  and  then  divide. 

The  Middle  Cerebral  Artery  (Sylvian),  the  largest  branch  of  the  internal 
carotid,  runs  outward  deeply  within  the  fissure  of  Sylvius,  and  supplies  the  motor 
area  of  the  brain.  It  gives  off  branches  which  supply  the  caudate  and  lenticular 
nuclei,  the  internal  capsule,  the  optic  thalamus,  and  the  surface  of  the  brain,  as 
follows  :  Small  branches  which  pass  through  the  bottom  of  the  fissure  of  Sylvius 
to  the  head  of  the  caudate  nucleus ;  antero-lateral  branches,  which  pass  through 
the  anterior  perforated  space  and  supply  the  body  and  tail  of  the  caudate 
nucleus,  the  internal  capsule,  and  the  optic  thalamus ;  a  branch,  the  lenticulo- 
striate,  which  passes  through  an  aperture  in  the  anterior  perforated  space  and 
supplies  the  lenticular  and  caudate  nuclei.  The  lenticulo-striate  artery  is  called 
by  Charcot  the  arteri)  of  cerebral  hemorrhage,  as  it  has  so  frequently  been  found 
ruptured  in  this  condition.  Finally,  opposite  the  island  of  Reil,  the  middle 
cerebral  artery  gives  off  cortical  branches  which  supply  the  operculum  and 
the  temporal  and  parietal  lolx*s,  esi)ecially  the  supra-marginal  and  angular  gyri. 

The  Posterior  Communicating  Artery  arises  from  the  ix)sterior  surface  of  the 
internal  cai'otid,  and  nins  directly  backward,  parallel  to  and  on  the  inner  side  of 
the  oculo-motor  nerve,  to  join  the  ])()sterior  cerebral  artery.  It  varies  in  size,  being 
sometimes  so  large  as  to  ^ive  the  iiiii)ressi()n  that  the  posterior  cerebral  artery  is  its 
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continuation.  A  great  difference  in  the  size  of  the  vessels  of  the  two  sides  is 
not  infrequently  seen.  It  gives  off  branches  to  the  uncinate  convolution,  with 
which  it  is  in  relation,  and  a  branch,  the  middle  thalamic,  which  passes  vertically 
through  the  hippocampal  sulcus  to  the  optic  thalamus. 

The  Anterior  Choroid  Artery  is  given  off  by  the  internal  carotid  just  beyond 

the  posterior  communicating  artery.     It  passes  backward  and  outward  under  the 

tip  of  the  temporo-sphenoid  lobe  of  the  cerebrum,  to  enter  the  descending  cornu 

of   the  lateral  ventricle  on   its  way  to  supply  the   hippocampus  major,  corpus 

fimbriatum,  and  choroid  plexus. 

The  Vertebral  Artery,  a  branch  of  the  first  portion  of  the  subclavian,  enters 

the  cranial  cavity  by  way  of  the  foramen  magnum,  and  runs  upward  around  the 

medulla  oblongata,  between  the  hypoglossal  nerve  and  the  anterior  root  of  the 

first  cervical  or  suboccipital  nerve.     Thence  it   runs  forward  along  the  medulla 

oblongata  to  the  inner  side  of  the  hypoglossal  nerv^e,  and  joins  the  vertebral  artery 

of  the  opposite  side  at  the  lower  border  of  the  pons,  to  form  a  single  trunk,  the 

basilar  artery.     The  branches  given   off  from   the   vertebral   artery  within   the 

cranial  cavity  are  the  posterior  meningeal,  the  anterior  and  posterior  spinal,  and 

the  posterior  inferior  cerebellar  artery. 

The  Posterior  Meningeal  Artery  arises  from  the  vertebral  artery  opposite  the 
foramen  magnum,  and  supplies  the  bone  and  dura  mater  of  the  occipital  fossa. 

The  Anterior  Spinal  Artery  arises  from  the  vertebral  artery  near  its  termina- 
tion in  the  basilar,  and  joins  the  anterior  spinal  artery  of  the  opposite  side  about 
the  level  of  the  foramen  magnum.  The  common  trunk  then  runs  dowmward 
along  the  anterior  median  fissure  of  the  spinal  cord,  in  the  pia  mater.  In  its 
course  it  is  reinforced  bv  successive  branches  at  the  level  of  each  vertebra ;  these 
branches  are  derived  from  the  vertebral,  the  ascending  cervical,  the  intercostal,  the 
lumbar,  the  ilio-lumbar,  and  the  lateral  sacral  arteries,  all  of  which  branches  enter 
the  spinal  canal  by  way  of  the  interv^ertebral  foramina,  and  by  their  mesial  union 
fonn  a  continuous  anterior  spinal  artery  which  extends  along  the  entire  length  of 
the  anterior  median  fissure  of  the  spinal  cord. 

The  Posterior  Spinal  Artery,  smaller  than  the  anterior,  arises  from  the 
vertebral  artery  at  the  side  of  the  medulla  oblongata,  and  passes  backward  to  the 
side  of  the  i)Osterior  surface  of  the  spinal  cord,  where  it  divides  into  two  branches, 
^iie  of  which  descends  behind  and  the  other  in  front  of  the  posterior  roots  of  the 
^pi»al  nerves.  Like  the  anterior  spinal,  it  is  reinforced  at  the  successive  vertebral 
levels  by  branches  derived  from  the  vertebral,  the  intercostal,  the  lumbar,  the 
lateral  sacral,  and  the  common  trunk  of  the  anterior  spinal  artery  by  branches 
^'hich  run  around  the  sides  of  the  spinal  cord. 

The  Posterior  Inferior  Cerebellar  Artery,  the  largest  branch  of  the  vertebral 
n-29 
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artery,  arises  from  that  vessel  near  its  termination  (sometimes  this  branch  may 
arise  from  the  basilar  artery) ;  it  winds  backward  around  the  medulla  oblongata, 
between  the  pneumogastric  and  spinal  accessory  nerves;  it  then  runs  over  the 
inferior  cerebellar  peduncle  to  the  under  surface  of  the  cerebellum,  there  to 
divide  into  two  branches — an  outer  and  an  inner ;  the  outer  branch  traverses  the 
under  surface  of  the  hemisphere  of  the  cerebellum,  which  it  supplier,  and  run- 
ning along  the  outer  margin  of  the  cerebellum,  it  anastomoses  with  the  sujjerior 
cerebellar  artery ;  the  inner  branch,  practically  the  continuation  of  the  main 
vessel,  runs  in  the  groove  between  the  hemisphere  of  the  cerebellum  and  the 
vermiform  process,  both  of  which  it  supplies.  The  posterior  inferior  cerelx^llar 
artery  also  sends  branches  to  the  fourth  ventricle,  and  anastomoses  with  the 
corresponding  vessel  of  the  opposite  side,  and  with  the  superior  cerebellar  artery. 

The  Basilar  Artery,  formed  by  the  union  of  the  two  vertebral  arteries  at  the 
posterior  border  of  the  pons,  runs  along  the  median  line  of  the  anterior,  or  lower, 
surface  of  the  pons  as  far  as  its  anterior,  or  upper,  border,  where  it  divides  into  its 
two  terminal  branches — the  posterior  cerebrals.  Running  on  each  side  of,  and 
almost  parallel  with,  the  basilar  artery,  are  the  sixth,  or  abducent,  nerves.  With 
the  brain  in  situ,  the  vessel  lies  on  the  dorsal  surface  of  the  body  of  the  sphenoid 
bone.  Its  branches,  named  from  behind  forward,  are  the  transverse,  the  internal 
auditory,  the  anterior  inferior  cerebellar,  the  superior  cerebellar,  and  the  two 
terminal. 

The  Transverse  Arteries  are  numerous  small  branches  which  arise  from  the 
basilar  upon  each  side,  run  in  the  direction  their  name  indicates,  and  supply  the 
pons  and  the  adjacent  portion  of  the  cerebrum. 

The  Internal  Auditory  Arteries,  one  on  each  side,  spring  from  the  basilar 
arterj^  and  may  arise  from  the  transverse  arteries.  Eacli  accompanies  the  corre- 
sponding auditory  nerve  into  the  internal  auditory  meatus,  where  it  runs  between 
the  facial  and  auditory  nerves,  and,  reaeliing  the  lx)ttom  of  the  meatus,  passes  into 
the  internal  ear. 

The  Anterior  Inferior  Cerebellar  Arteries,  one  on  each  side,  arise  from  the 
basilar  arterv  near  its  middle.  Each  arterv  passes  outward  and  backward  over 
the  pons  and  the  middle  cms  of  the  eerel)ellum.  It  terminates  at  the  fore  part 
of  the  un<l(*r  surface  of  the  hcMiiisphere  of  the  cerebellum,  to  which  it  is  dis- 
tributed.     It  anastomoses  with  the  posterior  inferior  cerebellar  arterv. 

The  Superior  Cerebellar  Arteries,  one  on  eiieh  side,  arise  from  the  basihir  so 
near  its  hifurcation  as  to  \)c  sometimes  mistaken  for  the  j)osterior  cerebral  arteries. 
Th(*  suj)erior  oerelu'llar  artery  is  separated  IVoni  the  posterior  cerebral  arterv  hy 
the  oculo-rnotor  nerve.  The  su])eiioi'  eerehellar  arteries  pass  outward  aroun<l 
the  erura  cerebri,   lyiuir  nearly   parallel    Avith   the  pathetic  nerves,  and   reach  the 
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upper  surface  of  the  cerebellum.  Here  lliey  divide  into  branches  which  anasto- 
mose witli  the  corresjX)nding  artery  of  the  opposite  side  and  with  the  inferior 
cerebellar  aileiT. 

The  Posterior  Cerebral  Arteries,  the  two  terminal  branches  of  the  basilar, 
wind  around  the  crura  cerebri,  and,  running  parallel  with  the  superior  cerebellar, 
from  which  they  are  separated  by  the  oculo-motor  nerves,  reacli  the  inner  surface 
of  the  posterior  part  of  the  cerebrum.  As  noted,  they  are  joined  to  the  internal 
carotid  arteries  by  the  j)08terior  communicating  branches  of  the  latter  vessels. 
They  supply  the  occipital  and  temporo-sphenoid  lobes,  and  anastomose  with 
the  anterior  and  middle  cerebral  arteries. 

Like  the  anterior  and  middle  cerebral  arteries,  the  i)Osterior  cerebral  gives 

off  central  and  cortical  l>ranches.     The  central  l)ranches  are  as  follows :  Small 

branches  which  pass  through  the  posterior  perforated  space  to  supply  the  oi)tic 

thalamus  and  the  walls  of  the  third  ventricle  ;  the  posterior  choroid,  which  passes 

duough  the  transverse  fissure  to  reach  the  velum  interpositum  and  the  choroid 

plexus ;  while  others  run  to  the  optic  thalamus,  crus  cerebri,  and  corpora  quadri- 

gemina.     The  cortical  branches  are  distributed  to  the  adjacent  parts  of  the  tem- 

ponl  and  occipital  lobes. 

Anastomoses  of  Cerebral  Arteries. — Between   the  cortical   and  the  central 

Invuiches  of  the  arteries  which  supply  the  brain  there  is  no  anastomosis  ;  conse- 

qamUjf  these  two  sets  of  branches  form   two  inrlependent  systems.     The  cortical 

bnmcheSy  however,  may  and  do  anastomose*  with  each  other,  but  seldom  sufficiently 

to  nourish  a  portion  of  the  brain  from  which  the  blood  current  through  the  main 

artery  supplying  it  has  been  cut   off.     In  other  words,  the  central  vessels  differ 

from  the  vessels  of  the  upper  or  lower  extremity  in  not  l)eing  able  to  establish 

a  collateral  circulation  which  will  perform  the   office  of  the  princij)al   vessel  in 

the  event  of  its  being  seriously  disabled.     In  this  respect  they  resemble  the  vessels 

of  the  lungs,  kidneys,  and  retina.     The  central  branches  do  not  anastomose  with 

each  other;   therefore,  obstruction  of  one  of  the  cliief  vessels  r)f  the  brain  will 

result  in  softening  of  the  region  supplied  by  its  central  l>randies,  while  softening 

of  the  region  supplied  l)y  its  cortical  branches  does  not  necessarily  follow. 

Peculiarities  of  the  Arteries  to  the  Brain. — In  studying  the  course  of  the 
four  large  arteries — the  two  internal  earotids  j,nd  the  two  vei*tel)rals — wliieh  enter 
the  cranial  cavity  to  supply  the  brain,  the  dissector  will  doubtless  lu'come 
aware  of  the  following  peculiarities:  First,  their  length  and  tortuosity;  second, 
that  the  four  arteries  anastomose  tVeelv  bv  means  of  the  circle  of  Willis  ;  and, 
thinl,  that  their  numerous  and  small  branches  run  tlirnu<2:h  the  third  and  inner- 
mo?!  membrane  of  the  brain. — the  pia  mater, — l»y  means  of  du])licatioiis  of  which 
thev  reach  the  interior  of  the  brain.     The  tortuositv  of  these  arteries  diminishes 
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the  force  of  the  current  of  blood,  thus  lessening  the  danger  of  apoplexy ;  and, 
through  the  circle  of  Willis,  the  pressure  in  the  four  arteries  is  equalized. 


THE  VEINS  OF  THE  BRAIN. 

The  Veins  of  the  Brain  empty  into  the  sinuses  of  the  dura  mater  (see  descrip- 
tion of  the  sinuses,  vol.  I) ;  they  do  not  accompany  the  corresponding  arteries. 

The  Veins  of  the  Cerebrum  consist  of  a  superficial  or  cortical  and  a  deep  or 
central  set.  The  former  ramify  in  the  pia  mater  and  empty  directly  into  the 
sinuses ;  the  latter  empty  into  the  sinuses  indirectly  through  the  medium  of  the 
veins  of  Galen. 

The  Cerebellar  Veins, — The  veins  which  run  over  the  superior  surface  of  the 
cerebellum  empty  into  the  veins  of  Galen  and  the  straight  sinus,  while  all  of  those 
which  traverse  the  low^er  surface  of  the  cerebellum  empty  into  the  inferior 
petrosal,  lateral,  and  occipital  sinuses. 

Absence  of  Valves. — The  veins  and  sinuses  of  the  brain  are  destitute  of 
valves.  Their  absence  may  be  compensated  for  in  the  superior  longitudinal  sinus 
by  the  presence  of  the  chordae  Willisii,  and  by  the  fact  that  the  veins  which  empty 
into  this  sinus  pass  from  behind  forward  in  a  direction  opposite  to  that  of  the 
blood  current,  and  that  in  entering  the  sinus  they  pass  obliquely  through  its  wall. 


THE  PIA  MATER. 

The  Pia  Mater,  the  innermost  of  the  three  membranes  which  cover  the  brain, 
invests  it  most  intimately,  and  sends  processes  into  all  the  fissures  of  the  cere- 
brum and  between  most  of  the  lamina)  of  the  cerebellum.  It  is  the  vascular 
meml)rane  of  the  brain,  and  carries  the  minute  branches  of  the  two  internal 
carotids  and  the  two  vertebral  arteries,  and  the  veins  which  return  the  blood  con- 
veved  to  the  brain  bv  these  vessels,  all  of  which  are  associated  bv  delicate  connec- 
tive-tissue  fibers.  The  author  would  liken  the  connective-tissue  element  of  the  pia 
mater  to  a  grape  arbor,  and  the  vessels  running  over  and  through  the  interstices 
to  the  grape  vine.  Added  to  the  above  are  numerous  minute  vessels,  given  off 
from  the  inner  surface  of  the  pia  mater,  which  pass  perpendicularly  into  the 
substance  of  the  brain. 

Only  two  of  the  processes  of  the  pia  mater  receive  special  names — the  velum 
interpositum  and  the  choroid  plexuses  of  the  third  and  fourth  ventricles.  Tlie 
former  roaches  the  interior  of  the  brain  bv  wav  of  the  transverse  fissure.  Both 
the  velum  interpositum  and  the  choroid  j)lexus  will  be  described  with  the  ventri- 
cles of  the  brain.     The  portions  of  the  i>ia  mater  which   cover  the  crura  cerebri 
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and  the  pons  have  a  diflFerent  appearance  from  the  rest  of  the  membrane,  and 
present  a  dense  fibrous  structure  which  contains  but  few  vessels. 

Nerve  Supply. — ^The  pia  mater  is  supplied  with  nerves  by  branches  from  the 
sympathetic,  trifacial,  and  glosso-pharyngeal  nerves. 


THE  BRAIN. 

Dissection. — If  the  arachnoid  and  the  pia  mater  have  been  allowed  to  remain 
in  place  thus  far,  they  should  now  be  removed,  with  the  exception  of  that  portion 
of  the  pia  mater  which  is  prolonged  inward  betw-een  the  splenium  of  the  corpus 
collosum  above  and  the  pineal  gland  and  the  corpora  quadrigemina  below,  to 
form  the  velum  interpositum  which  is  placed  between  the  corpus  callosum  and 
fornix  above  and  the  optic  thalami,  pineal  gland,  and  corpora  quadrigemina 
below.  The  removal  of  these  membranes  exposes  the  surface  of  the  brain  ;  and  in 
dissecting  them  from  the  base  of  the  brain  care  should  be  taken  not  to  detach  any 
of  the  cranial  nerves. 

Definition  and  Weight. — ^The  brain,  or  encephalon,  is  the  intracranial  mass 
of  nervous  matter,  or  that  portion  of  the  cerebro-spinal  axis  which  is  contained 
^vithin  the  cavity  of  the  cranium.  Its  average  weight  in  the  adult  male  is  forty- 
nine  and  one-half  ounces,  and  in  the  female  forty-four  ounces. 

Divisions. — ^The  brain  is  composed  of  four  main  portions :  The  cerebrum 
(large  brain) ;  the  cerebellum  (small  brain),  which  is  second  in  size ;  the  pons 
Varolii,  which  is  third  in  size ;  and  the  medulla  oblongata,  the  smallest,  yet  physi- 
ologically the  most  important. 

Position  of  the  Pons. — Of  these  four  portions  the  pons  Varolii  is  the  center 
around  which  the  three  remaining  portions  are  not  only  grouped,  but  to  which 
they  are  connected  in  the  following  manner :  To  the  cerebrum  by  the  crura 
cerebri,  the  cerebellum  by  the  crura  cerebelli  (middle  peduncles  of  the  cerebel- 
lum), and  the  medulla  oblongata  by  the  anterior  pyramids  and  part  of  the  lateral 
tracts.  The  pons  rests  upon  the  posterior  surface  of  the  body  of  the  sphenoid  bone 
and  the  upper  part  of  the  basilar  process  of  the  occipital  bone. 

Position  of  the  Cerebrum. — The  cerebrum  occupies  all  the  upper  part  of 
the  cranial  cavity,  concealing  from  view  the  other  portions  of  the  brain  when  one 
looks  from  above,  and  rests  upon  the  floor  of  the  anterior  and  middle  fossie  of  the 
skull,  and  the  tentorium  cerebelli.  The  tentorium  cerebelli,  in  addition  to 
supporting  the  cerebrum,  separates  it  from  the  cerebellum  and  i)r()tects  the 
latter  from  pressure  by  the  cerebrum. 

Position  of  the  Cerebellum. — The  cerebellum  occupies  the  space  between  the 
tentorium  cerebelli  and  the  floor  of  the  posterior  cranial  fossa. 
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Position  of  the  Medulla  Oblongata. — The  medulla  oblongata  is  continuous 
below  with  the  spinal  cord,  and  rests  upon  the  posterior  part  of  the  basilar  process 
of  the  occipital  bone. 

Contour. — The  brain  is  convex  upon  its  upper  and  lateral  surfaces,  and  irreg- 
ular upon  the  lower  or  basilar  surface,  where  it  confonns  to  the  base  of  the  skull. 
The  form  of  the  surface  of  the  brain  is  largely  that  of  the  interior  of  the  cranium, 
but  not  sufficiently  so  as  to  make  phrenology  an  exact  science. 

Structures  at  the  Base  of  the  Brain. — In  dissecting  the  brain  the  most  suit- 
able article  upon  which  to  place  it  is  an  ordinary  dinner  plate  covered  with  a  thick 
layer  of  absorbent  cotton  wet  with  alcohol.  This  soft  bed  wuU  prevent  the  convo- 
lutions from  being  flattened  when  the  brain  is  laid  on  its  upper  surface  to  study 
the  structures  forming  the  base.  These  are  the  inferior  surfaces  of  the  frontal  and 
temporo-sphenoid  lobes  of  the  cerebrum,  which  are  irregular  and  conform  to  the 
inequalities  of  the  base  of  the  skull,  this  relation  explaining  why  contusion  of  the 
cerebrum  is  more  common  at  the  basilar  surface  of  these  lobes  than  elsewhere ;  the 
fissure  of  Sylvius,  which  separates  the  frontal  from  the  temporo-sphenoid  lobe  ;  the 
olfactory  tracts  and  bulbs  ;  the  longitudinal  fissure ;  the  corpus  callosum  and  its 
peduncles ;  the  anterior  perforated  spaces ;  the  optic  commissure  and  the  terminal 
parts  of  the  optic  tracts  ;  the  lamina  cinerea,  the  tuber  cinereum  and  a  part  of  the 
infundibulum — the  remaining  part,  with  the  pituitary  body,  having  been  de- 
scribed ;  the  corpora  albicantia,  or  mammillary  eminences ;  the  posterior  perforated 
space ;  the  crura  cerebri ;  the  pons  Varolii ;  the  middle  crura  of  the  cerebellum ; 
the  lateral  hemispheres  of  the  cerel)ellum  ;  the  medulla  oblongata  ;  the  posterior 
extremity  of  the  inferior  vermiform  process  of  the  cerebellum ;  and,  finally,  the 
roots  of  the  cranial  neiTcs. 

Frontal  Lobes. — The  inferior  or  orbital  surfoces  of  tlie  frontal  lobes  are  trian- 
^uhir  in  shape,  and  sei)arated  in  front  by  the  longitudinal  fissure.  Their  bases 
are  directed  l)ackward,  and  formed  by  the  fissure  of  Sylvius.  They  i)resent  two 
well-j)ronouneed  sulci  or  fissures — the  triradiate,  or  orbital,  and  the  olfactory. 
These,  as  will  be  seen  later,  divide  them  into  their  convolutions. 

The  Olfactory  Tract  and  Bulb  are  seen  occupying  tlie  olfactory  sulcus. 

Temporal  Lobes. — The  inferior  surface  of  the  temporal  or  temix)ro-sphenoid 
lol)e,  is  sli<j:htly  convex  anteriorly  and  concave  posteriorly,  and  thus  accommodates 
itself  in  front  to  the  ])ortions  of  the  middle  cranial  fossa  formed  by  the  greater 
win*:;  of  the  sphenoid  and  the  anterior  surface  of  the  petrous  portion  of  the  teni- 
j)oral  hone,  and  behind  to  the  convex  tentorium.  It  presents  the  termination  of 
two  wcll-j)ron()unce(l  sulci — the  thir<l  temporal  and  the  inferior  occipito-temporal. 

Fissure  of  Sylvius. — Between  the  inferior  sui'faces  of  the  adjacent  frontal 
and  temporo-sphenoid  lobes  is  seen  the  iissure  of  .Sylvius,  the  largest  of  the  prim- 
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ary  fissures  of  the  cerebrum,  through  which  runs  the  middle  cerebral  arterj- ;  into 
this  fissure  extends  the  lesser  wing  of  the  sphenoid  bone,  and  from  the  floor 
of  its  anterior  jwrtion  projects  the  island  of  Reil,  or  central  lobe  of  the  cerebrum. 

The  Longitudinal  Fissure  separates  the  two  frontal  lobes,  and  if  the  cerebel- 
lum is  lifted,  the  fissure  will  be  seen  to  separate  completely  the  two  occipital  lobes. 

Corpus  Callosiun. — By  carefully  separating  tlie  fronUil  lobes,  the  beak  or 
rostrum  of  the  corpus  callosum  will  be  seen  in  addition  to  two  white  bands, — the 
peduncles  of  the  corpus  callosum, — which  are  continued  backward  and  outward 
on  each  side  of  the  rostrum  across  the  anterior  perforated  space  to  the  commence- 
ment of  the  fissure  of  Sylvius. 

The  Anterior  Perforated  Spaces,  one  on  each  side,  are  situated  at  the  inner 
extremity  of  the  fissure  of  Sylvius.  Each  space  is  trianguhxr  in  shape,  bounded 
in  front  by  the  frontal  lobes  and  the  roots  of  the  olfactory  tracts,  externally  by  the 
apices  of  the  temporo-sphenoid  lobes  and  the  fissure  of  Sylvius,  and  posteriorly  by 
the  optic  tract  They  are  crossed  by  the  peduncles  of  the  corpus  callosum  and  the 
external  olfactory  root;  they  tninsmit  small  vessels,  chiefly  branches  of  the  middle 
oeiebial  artery,  to  the  corpora  striata,  which  lie  immediately  al.)ove  the  spaces. 

The  Optic  Commissure  or  Chiasm,  from  which  arise  the  optic  nerves,  lies 
between  the  anterior  perforated  spaces  and  behind  the  anterior  inferior  portion  of 
the  longitudinal  fissure.  It  is  formed  by  the  union  of  the  optic  tracts — two  white 
coids  seen  running  on  the  outer  side  of  the  crura  cerebri. 

The  Interpeduncular  or  Intercrural  Space  is  a  lozenge-shaped  or  (juadrilateral 
axes,  bounded  by  the  optic  commissure  in  front,  the  i)ons  Varolii  behind,  and  the 
optic  tracts  and  the  crura  cerebri  at  the  sides.  It  contains  the  tuber  cinereum,  the 
intra-dural  portion  of  the  infundibulum,  the  cori)ora  albicantia,  the  posterior  per- 
forated space,  and  the  oculo-motor  nerves.  These  structures,  except  the  last  men- 
tioned, form  the  floor  of  the  third  ventricle  with  the  exception  of  its  anterior  part, 
which  is  formed  by  the  structure  next  to  be  described — the  lamina  cinerca. 

Lamina  Cinerea. — To  expose  the  lamina  cinorca  to  tlie  best  advantage,  dis- 
place backward  the  optic  commissure,  above  which  it  lies.  It  will  then  be  seen  to 
extend  from  the  beak  or  rostrum  of  the  corpus  callosum,  to  which  it  is  attached  in 
front,  to  the  tuber  cinereum,  to  which  it  is  attached  behind.  It  is  com])Osed  of 
gray  matter  contimious  with  the  anterior  jjcrforated  spaces. 

The  Tuber  Cinereum  is  a  gray  eniiiH'nce,  situated  behind  the  oj)tie  comniis- 
sure  and  in  front  of  the  corpora  albicantia.  It  is  a  hollow  conic  ])rc)cess  continu- 
ous with  the  infundibulum,  wliieli  connects  the  third  ventricle  with  the  ])ituitarv 
lx)dy.  The  i))fu)Hlibiilinn  pierci*s  tlie  diaphraixma  selhe,  a  process  of  the  <lura 
mater  which  bridges  the  pituitary  fossa. 

The  Pituitary  Body  (Hypophysis  Cerebri)  is  the  small  body  which  occupies 
the  pituitary  fossa  or  sella  turcica  an<l  is  covered  superiorly  by  the  diai)hragnia 
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aellte.  It  is  composed  of  an  anterior  aiul  u  jiosterior  IoIh^  which  diifei- 
Btructnre,  and  origin.  The  emtertor  hh,-  is  uiueh  the  largor,  is  of  reddisli-gray  color, 
and  is  an  isolated  procees  of  the  wall  of  the  buccal  wivity  of  the  embryo.  The 
poderior  lobe  is  the  smaller,  is  lodged  hi  a  Jupiession  in  thi-  anterior  lobe,  is  of 
yellowish-gray  color,  and  is  a  procees  of  the  brain.  It  is  the  only  part  of  the  pituitan- 
body  Btructarally  contiauooB  with  tin.-  iufundibuhiin,  which,  in  passing  from  tlit 
floor  of  the  third  VMltricle  to  the  pituitary-  body,  pierces  the  disphragma  seltte. 

The  Corpora  AlUcutU  (bulbs  of  the  fornix),  two  knobs  situated  behind  tlie 
taber  cinereum,  are  formed  by  the  (Lnt<;nor  ci-ura  of  the  fornix,  and  the  bundle* 
of  Vicq  d'Azyr  from  the  optie  thalanui>i,  which  reach  the  base  of  the  brain. 

The  Posterior  Peifonitfld  Space  is  triangulnr  in  shape,  its  base  corresponding 
to  the.  corpora  albicantia;  its  apex,  to  the  {ions  Varolii ;  and  its  sides,  to  the  crum 
cerebri.  It  gives  passage  to  postero-median  ganglionic  branches  of  the  posterior 
cerebral  and  posterior  communieatirig  arteries,  which  run  to  the  optic  thalami. 

The  Crura  Cerelvl,  or  cerebral  juduncles,  are  two  large  cylindric  masse 
white  and  gray  matter,  Tfaey  are  about  three-fourths  of  an  inch,  or  eighteen  mil- 
limeters, long,  tfl-oader  in  front  thaii  behind,  and  composed  of  the  longitudinal 
fiboie  of  Uie  pons  Varolii,  together  with  some  fibers  from  the  cerebellum.  Tliey 
commence  at  the  anterior  border  of  the  pons,  from  which  they  emerge,  and  tlten 
pass  forward  and  outward.  They  travei-se  the  superior  occipital  foramen  in  tie 
tentorium  cerebelli  in  company  with  iht-  su]x>ricir  jteduncles  of  the  cerebellum,  tW 
ocolo-motor  and  pathetic  nerves,  and  the  basilar  artery,  and  each  enters  the  anterior 
and  inner  aspect  of  the  corresponding  t<'iiiporo-splKnoid  loI>e.  The  optic  tract  uml 
the  pathetic  nerve  pass  around  the  outer  border  of  the  corresponding  cms  cerebri, 
while  the  oculo-motor  nerve  winds  around  the  inner  border.  Later,  when  making 
sections  of  the  brain  to  study  the  arrangement  of  its  interior,  the  crura  cerebri  will 
be  cut  across,  when  the  loots  niger,  a  gray  nucleus  in  the  interior  of  each  eras,  will 
be  exposed.  The  nucleus  separates  the  fibers  of  the  cms  cerebri  into  two  sets :  a 
lower  and  smaller — the  cnisia — and  an  upper  and  larger — the  teffmentum. 

The  Pons  Varolii,  or  Tuber  Annulare,  the  central  figure  in  the  group  of  the 
four  divisions  of  the  brain,  is  composed  chiefly  of  white  matter,  and  is  situated 
behind  the  crura  cerebri,  in  front  of  the  medulla  oblongata,  and  between  the  hemi- 
spheres of  the  cerebellum.  It  is  about  an  inch,  or  twenty-five  millimeters,  long, 
and  rather  more  than  this  in  width  ;  from  its  dorsal  to  its  ventral  surface  it 
measures  about  three-fourths  of  an  inch,  or  eighteen  millimeters.  It  is  markedly 
convex  from  side  to  side  and  slightly  so  from  before  backward,  and  presents 
an  antero-posterior  median  groove  which  accommodates  the  basilar  artery.  It 
consists  principally  of  two  sets  of  fibers — a  transverse,  or  superficial,  and  a  longi- 
tudinal, or  deep,  set.  The  former  set  extend  laterally  into  each  hemisphere  of 
the  cerebellum,  forming  the  middle  peduncles,  or  great  transverse  commissure,  of 
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the  cerebellum ;  and  the  latter  set  extend  forward  and  outward  and  help  to 
fonn  the  crura  of  the  cerebrum.  Making  their  exit  through  the  sides  of  the 
pons,  are  the  trifacial  nerves.  The  upper  surface  of  the  pons  forms  a  part  of  the 
floor  of  the  fourth  ventricle. 

The  Medulla  Oblongata,  the  smallest  of  the  four  divisions  of  the  brain,  is 
the  enlarged  upper  end  of  the  spinal  cord.  It  extends  from  the  lower  border  of 
the  pons,  from  which  it  is  separated  by  a  transverse  groove,  to  the  lower  border 
of  the  foramen  magnum.  In  addition  to  the  medulla  oblongata  the  three 
membranes  of  the  spinal  cord,  the  vertebral  artery,  and  the  spinal  accessory 
nerves  pass  through  the  foramen  magnum  of  the  occipital  bone.  Its  upper  surface 
lies  in  the  depression  between  the  hemispheres  of  the  cerebellum.  It  is  pyramidal 
m  shape ;  about  one  and  a  quarter  inches,  or  thirty-two  millimeters,  long ;  three- 
quarters  of  an  inch,  or  eighteen  millimeters,  wide  at  its  broadest  part,  which  is  its 
upper  portion ;  and  half  an  inch,  or  twelve  millimeters,  in  thickness.  It  forms 
part  of  the  sides  and  the  largest  and  most  important  part  of  the  floor  of  the  fourth 
ventricle.  Its  further  description  will  be  deferred  until  the  dissection  of  the 
cerebrum  is  completed. 

The  Hemispheres  of  the  Cerebellum  are  situated  chiefly  upon  each  side  of 
the  medulla  oblongata.  The  arrangement  of  the  gray  matter  which  forms  the 
surface  of  the  cerebellum  differs  from  that  of  the  cerebrum  in  the  following 
respects :  In  the  cerebnim  it  is  arranged  in  convolutions  or  gyri  separated  by 
fissures,  while  in  the  cerebellum  it  is  arranged  in  closely  applied  lamina?.  The 
upper  and  lower  surfaces  of  the  hemispheres  are  divided  into  lobes,  which  will  be 
described  with  the  dissection  of  the  cerebellum.  By  lifting  up  the  medulla 
oblongata,  the  depression  or  valley  between  the  two  hemispheres  of  the  cerebellum 
will  be  partly  exposed.  There  will  also  be  visible  the  inferior  surface  of  the 
middle  lobe,  or  inferior  vermiform  process,  that  portion  of  the  cerebellum  which 
forms  the  roof  of  the  fourth  ventricle ;  projecting  beyond  the  medulla  oblongata 
is  the  posterior  extremity  of  the  inferior  vermiform  process  of  the  cerebellum, 
called  the  tuber  valvulse. 

Next  examine  the  roots  of  the  cranial  nerves  from  before  backward  in  the 
order  in  which  they  are  named. 


THE  ORIGINS  OF  THE  CRANIAL  NERVES. 

The  First  Cranial  or  Olfactory  Nerve  is  devoted  to  the  special  sense  of 
swiell;  it  is  seen  upon  the  base  of  the  l)rain  as  the  olfactory  tract  and  bulb; 
in  reality,  the  olfactory  bulbs  and  tracts  represent  a  portion  of  the  brain, 
and  are  more  highly  developed  in  certain  of  the  lower  animals.     The  olfactory 
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nerves  proper,  about  twenty  in  number,  which  arise  from  the  olfactory  bulbs,  have 
been  divided  in  removing  the  brain  from  the  skull.  The  olfactory  tract  arises  by 
two  so-called  roots,  an  external  and  an  internal.  The  external  or  long  root,  com- 
posed of  white  matter,  crosses  the  anterior  perforated  space  to  the  anterior  end  of 
the  hippocampal  gyrus  of  the  temporo-sphenoid  lobe ;  and  the  inner  or  mesial 
root,  also  composed  of  white  matter,  passes  backward  and  inward  to  the  anterior 
extremity  of  the  gyrus  fornicatus.  Between  these  two  diverging  roots  is  a  small 
triangular  area  of  gray  matter  (trigonum  olfactorium),  which  receives  a  few  fibers 
from  the  olfactory  tract ;  when  these  fibers  are  conspicuous,  they  fonn  what  is 
sometimes  called  the  middle  or  gray  root.  The  tract  thus  formed  is  lodged  in 
the  olfactorj'  sulcus  of  the  cerebrum,  and  is  surrounded  at  the  anterior  extremity 
by  a  small  rounded  mass  of  gray  matter,  the  olfactory  bulb. 

The  Second  Cranial  or  Optic  Nerve,  which  also  represents  a  portion  of  the 
brain,  is  the  nerve  of  vision,  and  arises  from  the  optic  commissure,  which  is 
formed  by  the  union  of  the  optic  tracts.  The  optic  tracts  arise  from  the  corpora 
geniculata,  the  nates  of  the  corpora  quadrigemina,  and  the  optic  thalami.  TSolcYi 
tract  is  composed  of  three  sets  of  fibers, — an  outer,  a  middle,  and  an  inner, — 
which  have  the  following  arrangement :  the  outer  set  passes  directly  to  the  optic 
nerve  of  the  same  side,  the  middle  set  to  the  optic  nerve  of  the  opposite  side, 
and  the  inner  set  to  the  optic  tract  of  the  opposite  side.  On  account  of  the 
course  of  the  nerve-fibers  from  the  optic  tracts  to  the  nerves  a  lesion  of  one 
optic  tract  causes  hemianopsia,  or  obliteration  of  vision  in  the  corresponding  halves 
of  both  eyes :  as,  for  example,  a  lesion  of  the  left  optic  tract  causes  loss  of  vision  in 
the  left  half  of  both  eves. 

The  Third  Cranial  or  Oculo-motor  Nerve  arises  superficially  from  a  groove 
on  the  inner  side  of  the  cms  cerebri,  just  anterior  to  the  pons,  and  deeply  from  a 
nucleus  in  the  floor  of  the  aqueduct  of  Sylvius.  It  is  a  motor  nerve,  and 
supplies  all  the  muscles  of  the  eyel)all  except  the  superior  oblique,  the  external 
rectus,  and  radiating  fibers  of  the  iris. 

The  Fourth  Cranial,  Pathetic,  or  Trochlear  Nerve  is  the  smallest  of  the 
cranial  nerves,  and  apparently  arises  at  the  outer  side  of  the  cms  cerebri.  Its 
real  superficial  origin  is  from  the  valve  of  Vieussens,  or  superior  medullary  velum, 
innnediately  behind  the  testes  or  posterior  i)air  of  coriK^ra  quadrigemina.  The 
deep  origin  is  from  a  nucleus  in  tlie  floor  of  the  aijuoduct  of  Sylvius  in  close  rela- 
tion with  the  nucleus  of  the  oculo-niotor  nerve.  In  the  substance  of  the  valve  of 
^^ieussens  it  decussates  witli  tlie  o])])Osite  fourth  cranial  nerve.  It  then  winds 
around  the  outer  side  of  tlie  cms  cerebri,  and  appears  at  the  base  of  the  brain  at 
the  anterior  border  of  the  pons.  It  is  a  motor  nerve,  and  suj)plies  the  superior 
obliciue  or  troehlearis  niusele. 
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The  Fifth  Cranial,  Trigeminus,  or  Trifacial  Nerve,  the  largest  of  the  cranial 
nerves,  arises  from  the  sides  of  the  pons  by  two  roots — a  larger,  posterior  or  sen- 
sorj'  root,  and  a  smaller,  anterior  or  motor  root.  These  roots  can  be  traced  to  the 
floor  of  the  fourth  ventricle  and  to  the  gray  matter  in  the  lower  part  of  the 
medulla  oblongata  and  in  the  upper  part  of  the  spinal  cord.  It  is  the  only  cranial 
nene  which  resembles  a  spinal  nerve  in  arising  by  two  roots, — a  posterior,  or 
sensory,  and  an  anterior,  or  motor, — and  in  having  a  ganglion  on  the  poste- 
rior root.  The  trifacial  is  a  mixed  nerve.  It  distributes  sensory  filaments  to 
the  dura  mater,  pia  mater,  orbit,  eyelids,  nose,  gums,  teeth,  tonsils,  palate,  sphenoid 
cells,  ethmoid  cells,  frontal  sinus,  maxillary  sinus,  nasal  fossaj,  phar}'nx,  articulation 
of  the  lower  jaw,  ear,  parotid  gland,  scalp,  forehead,  and  face ;  gustatory  filaments 
to  the  anterior  two-thirds  of  the  tongue  ;  and  motor  filaments  to  four  of  the  muscles 
of  mastication — the  temporal,  masseter,  and  the  external  and  internal  pterygoids. 

The  Sixth  Cranial  or  Abducent  Nerve  arises  superficially  from  the  anterior 
pyramid  of  the  medulla  oblongata  and  the  interval  between  the  anterior  pyramid 
and  the  olive,  close  to  the  lower  margin  of  the  pons.  Its  deep  origin  is  from  the 
floor  of  the  fourth  ventricle.  It  is  a  motor  nerve,  and  supplies  the  external  rectus 
muscle  of  the  eyeball. 

The  Seventh  Cranial  or  Facial  Nerve  arises  as  tw^o  portions.  The  pars  inter- 
media of  Wrisberg  arises  deeply  from  the  forepart  of  the  nucleus  of  the  ninth  cranial 
nerve,  in  the  floor  of  the  fourth  ventricle.  Its  superficial  origin  is  at  the  lower 
border  of  the  pons,  external  to  the  facial  nerve  proper  and  between  the  olivary  and 
restiform  bodies.  The  pars  intermedia  of  Wrisberg  is  considered  a  portion  of  the 
glosso-pharyngeal  or  ninth  cranial  nerve,  its  nucleus  being  continuous  with  that 
of  the  ninth  cranial  nerve.  Its  fibers  are  believed  to  enter  the  chorda  tympani 
nerve.  Thus,  all  of  the  special  sensorj'  fibers  to  the  tongue  are  derived  from  the 
glosso-pharyngeal  nerve.  The  facial  nerve  proper  has  its  deep  origin  in  the  floor 
of  the  fourth  ventricle,  its  fibers  winding  around  the  nucleus  of  the  sixth  cranial 
nerve.  It  arises  superficially  from  the  medulla  oblongata  in  the  groove  between 
the  olivary  and  restiform  bodies.  The  facial  is  a  motor  nerve,  its  range  of  distri- 
oution  is  large,  and  its  connections  with  other  nerves  are  numerous.  It  supplies 
the  stapedius  muscle,  gives  off"  the  chorda  tympani  nerve,  the  posterior  auricular 
^6r\'e,  the  nerve  to  the  posterior  belly  of  the  dio^astric,  and  «  branch  to  the  stylo- 
hyoid muscle.  In  addition  it  supplies  the  muscles  of  expression  and  the  bucci- 
nator muscle. 

The  Eighth  Cranial  or  Auditory  Nerve,  situated  immediately  beneath  or 
^^xternal  to  the  facial,  is  really  two  nerves,  and  arises  deeply  from  three  nuclei, — 
Deiters',  the  accessory,  and  the  chief  nucleus, — which  are  all  situated  in  the 
fiiedulla  oblongata.    From  these  nuclei  two  roots  arise  which  embrace  the  restiform 
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body,  the  lateral  root  arising  principally  from  the  accessory  nucleus,  and  the  mesial 
root  from  the  chief  nucleus  and  Deiters'  nucleus.  Its  superficial  origin  is  external 
to  that  of  the  facial  nerve — from  the  groove  between  the  olivary  axid  restifonn 
bodies  of  the  medulla  oblongata.  From  the  close  relation  between  the  facial  and 
auditory  nerves  at  their  exit  from  the  side  of  the  medulla  oblongata,  they  have 
been  described  as  two  separate  portions  of  the  seventh  cranial  nerve,  and  on 
account  of  their  difference  in  consistency,  the  facial  portion  was  called  the  pordo 
dura  and  the  auditory  portion  the  portio  mollis.  The  auditory  nerve  is  the  nerve 
of  the  special  sense  of  hearing,  and  supplies  the  internal  ear.  The  lateral  root 
is  continued  into  the  cochlear  nerve,  supplies  the  cochlea,  and  is  the  n«Te  of 
the  sense  of  hearing.  The  mesial  root  is  known  as  the  vestibular  nerve  and  sup- 
plies the' vestibule  and  semicircular  canals ;  it  is  associated  with  maintenance  of 
equilibrium  of  the  body. 

The  Ninth  Cranial  or  Glosso-pharyngeal  Nerve  arises  from  the  floor  of  the 
fourth  ventricle  in  common  with  the  pneumogastric  nerve  and  the  accessory  po^ 
tion  of  the  spinal  accessory  nerve.  It  emerges  from  the  same  groove  in  the 
medulla  oblongata  as  the  facial  and  auditory  nerves,  but  below  them.  It  is 
distributed  to  the  tympanum,  the  stylo-pharyngeus  muscle,  the  mucous  mem- 
brane of  the  pharynx,  the  tonsil,  and  the  back  of  the  tongue.  The  glosso-pharyn- 
geal is  a  sensory  and  motor  nerve,  as  well  as  the  nerve  of  the  special  sense  of 
taste,  as  it  supplies  the  circumvallate  papillae  at  the  back  of  the  tongue. 

The  Tenth  Cranial  or  Pneumogastric  Nerve  (nervus  vagus  or  par  vagum), 
the  longest  of  the  cranial  nerves,  commences  within  the  cranium,  extends  through 
the  neck  and  chest,  and  terminates  in  the  upper  part  of  the  abdomen.  It  arises 
deeply  from  the  Hoor  of  the  fourth  ventricle,  and  sui>erficially  from  the  side  of  the 
medulla  oblongata  by  ten  or  fifteen  filaments,  which  emerge  from  the  medulla 
oblongata  through  the  groove  between  the  lateral  column  and  the  restiform  body 
and  below  the  glosso-pharyngeal  ners'e.  The  pneumogastric  ners'e  contains  lx)th 
motor  and  sensory  fibers.  It  sui)plies  the  dura  mater,  the  external  ear,  the 
pharynx,  the  larjnix,  the  esophagus,  the  trachea,  the  lungs,  the  heart,  and  some 
abdominal  viscera — viz.,  the  liver  and  stomach. 

The  Eleventh  Cranial  or  Spinal  Accessory  Nerve  consists  of  two  portions— 
an  upper  or  accessory,  and  a  lower  or  si)inal.  The  accessory  portion,  the 
smaller,  arises  deej)ly  from  the  fioor  of  the  fourth  ventricle  in  common  with  the 
ninth  and  tenth  cranial  nerves.  Su])erficially,  it  arises  by  fine  filaments  from 
the  side  of  tlie  medulla  ol)lon<i:ata  below  the  origin  of  the  pneumogastric  ner\'e, 
and  emerges  with  it  througli  tlie  same  groove.  The  spinal  portion,  the  larger, 
arises  by  sev(^ral  filaments  from  the  side  of  tlie  spinal  cord,  between  the  liga- 
mentum  denticulatum  and  the  i>ostorior  roots  of  the  spinal  nerv^e^  as  low  down  as 
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the  sixth  cervical  nen^e.  It  gains  entrance  to  the  cranial  cavity  by  way  of  the 
foramen  magnum  of  the  occipital  bone,  and  passes  out  through  the  middle  com- 
partment of  the  jugular  or  posterior  lacerated  foramen.  In  the  latter  situation  the 
accessory  portion  leaves  it  to  join  the  ganglion  of  the  trunk  of  the  vagus.  The 
spinal  accessor}^  is  a  sensori-motor  nerve,  and  supplies  the  sterno-mastoid  and 
trapezius  muscles. 

The  Twelfth  Cranial  or  Hypoglossal  Nerve  arises  superficially  from  the  side 
of  the  medulla  oblongata  by  several  filaments  which  emerge  through  the  groove 
between  the  anterior  pyramid  and  the  olivary  body ;  its  deep  origin  is  from  the 
posterior  portion  of  the  floor  of  the  fourth  ventricle.  The  filaments  of  this  nerve 
are  collected  into  two  bundles  which  perforate  the  dura  mater  separately  before 
passing  through  the  anterior  condyloid  foramen,  in  which  they  unite  to  form  the 
trunk  of  the  nerve.  The  hypoglossal  is  a  motor  nerve.  It  supplies  the  extrinsic 
muscles  of  the  tongue — ^viz.,  the  genio-hyo-glossus,  hyo-glossus,  and  the  stylo- 
glossus. Through  fibers  derived  from  the  pneumogastric  and  sympathetic  nerves 
it  supplies  a  meningeal  branch  to  the  dura  mater,  and  through  fibers  derived 
from  the  second  and  third  cervical  nerves  it  supplies  motor  branches  to  the 
genio-hyoid,  sterno-hyoid,  sterno-thyroid,  omo-hyoid,  and  thyro-hyoid  muscles. 


THE  CEREBRUM. 

The  brain  is  now  laid  on  its  base  and  the  upper  surface  examined.  This 
surface  is  fonned  entirely  by  the  cerebrum,  and  is  seen  to  consist  of  two  halves, 
called  hemispheres,  which  are  separated  from  each  other  in  the  median  line  by  the 
longitudinal  fissure.  This  is  one  of  the  two  largest  fissures  of  the  brain,  the  other 
being  the  horizontal  fissure. 

The  Longitudinal  Fissure. — By  gently  separating  the  hemispheres  the  longi- 
tudinal fissure  will  be  seen  to  reach  the  base  of  the  brain  both  in  front  and 
behind,  while  the  intervening  portion  is  rendered  more  shallow  by  a  transverse 
band  of  white  matter,  the  corpus  callosurriy  which  may  therefore  be  said  to  form  its 
floor.  Running  through  the  bottom  of  the  fissure  from  before  backward,  and  over 
the  superior  surface  of  the  corpus  callosum,  arc  the  anterior  cerebral  arteries ;  this 
fissure  also  lodges  the  falx  cerebri  and  its  contained  sinuses,  the  superior  and 
the  inferior  longitudinal. 

The  Horizontal  Fissure. — The  posterior  ends  of  the  hemispheres  of  the  cere- 
brum are  separated  from  the  cerebellum  by  the  horizontal  fissure,  the  deep  central 
or  purely  intra-cerebral  portion  of  which  is  known  as  the  transverse  fis.vire  or  the 
jmiire  of  Bichaf.  The  horizontal  fissure  acconnnodates  the  tentorium  cerebelli  and 
its  contained  sinuses, — the  straight,  the  lateral,  and  the  superior  petrosal, — while 
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the  deep  portion,  or  the  transverse  fissure,  transmits  the  pia  mater  into  the  interior 
of  the  cerebrum,  where  that  membrane  forms  the  velum  interpositum. 

Convolutions  and  Fissures. — ^The  surfaces  of  the  hemispheres  of  the  cerebrum 
are  composed  of  convolutions  or  gyri— elevations  of  gray  matter  which  are  sepa- 
rated by  fissures  or  sulci.  The  greater  the  development  of  the  hemisphere,  the 
more  numerous  are  the  fissures  and  convolutions,  as  the  increased  depth  and 
number  of  the  fissures  afford  additional  area  to  be  covered  with  gray  matter.  In 
studying  the  fissures  and  convolutions  from  the  fresh  brain  for  the  first  time,  that 
of  a  new-born  child  answers  best,  as  the  arrangement  of  these  structures  is  some- 
what simpler  and  agrees  better  with  the  description  of  the  brain  given  in  text-books. 

Dissection. — Before  studying  the  component  parts  of  the  brain  by  making 
sections,  it  is  better  carefully  to  study  the  surface  anatomy  of  the  hemispheres  of 
the  cerebrum.  This  entails  separating  the  cerebrum  from  the  remaining  divisions 
of  the  brain  and  carrying  an  incision  from  the  bottom  of  the  longitudinal  fissure 
through  the  median  line  of  the  corpus  callosum  and  the  structures  in  the  median 
line  of  the  cerebrum  under  tlie  corpus  callosum ;  this  renders  it  possible  to  ex- 
amine the  three  surfaces  of  each  hemisphere  of  the  cerebrum  to  the  best  advantage. 
To  separate  the  cerebrum  from  the  remainder  of  the  brain,  it  is  necessar}'^  to 
divide  the  crura  cerebri  and  superior  peduncles  of  the  cerebclkim,  the  latter  being 
exposed  by  lifting  up  the  posterior  lobes  of  the  cerebrum.  In  order  to  do  this,  and 
also  to  obtain  the  best  idea  of  the  topographic  relations  of  the  different  parts 
of  the  brain,  the  dissector  should  have  at  least  two  good  brains  at  his  disposal. 

Variations. — The  two  hemispheres  of  the  cerebrum  are  not  always  the  same 
in  size,  the  left  being  usually  the  larger.  This  is  supposc^l  to  l.)e  due  to  the  fact 
that  the  blood  supply  of  this  side  of  the  brain  is  more  direct,  as  the  left  common 
carotid,  and  also  the  left  sul)clavian  artery,  which  gives  origin  to  tlie  vertebral, 
arise  directly  from  the  arch  of  the  aorta. 

Si'KPWcEs. — Each  hemisphere  of  the  eerel)niin  presents  three  surfaces;  an 
outer, — convex  or  lateral, — an  inner  or  median,  and  an  inferior  or  basilar.  The 
basilar  surface  rests  in  the  anterior  and  middle  cranial  fossae  and  ujwn  the  tento- 
rium cer(l)elli. 

Arrangement  of  the  Convolutions. — As  has  been  noted,  the  surfaces  of  the 
hemispheres  of  the  cerebrum  are  composed  of  gray  matter  arranged  in  folds, 
elevations,  convolutions,  or  gyri  ;  these,  in  turn,  are  se])arated  by  furrows, 
fissures,  valleys,  or  sulci  varying  in  length,  depth,  and  importance.  As  Ecker 
well  states,  the  chief  or  primary  convolutions  are  like  great  mountain  chains 
whose  direction  lends  to  a  re^^ion  its  characteristic  features.  The  secondary  folds 
originate  by  the  splitting  of  a  primary  convolution  into  smaller  ones  by  the  forma- 
tion of  longitudinal  furrows,  as  secondary  mountain  ridges  arise  from  the  fonna- 
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tinn  of  longitudinal  valleys.  The  deepest  fissures,  wliich  separate  the  principal 
convolutions  from  each  other,  may  be  named  the  primarj- ;  those  which  separate 
the  Eecondarj-  convolutions  from  each  other,  the  secondary ;  and,  finally,  the  ter- 
tiary convolutions  are  those  little  gj'ri  which  jut  out  into  the  primary  fissures  from 
the  sides  of  the  principal  convolutions,  and,  therefore,  give  to  the  bottom  of  the 
fissure  a  zigzag  route.  While  the  features  of  the  principal  convolutions  are  always 
arranged  with  considerable  uniformity,  numerous  variations  exist  in  the  arrange- 
ment of  the  secondary  and  tertiary  convolutions.  There  are  several  reasons  for 
tills :  one  is  that  there  are  sometimes  only  a  few  secondary  fissures,  while  in  other 
cases  there  are  quite  a  number ;  again,  in  some  cases  tertiary  convolutions  which 
are  ordinarily  invisible  come  to  the  surface;  while  in  others,  convolutions  which 
are  usually  superficial  sink  deei>er ;  in  the  former  case  the  fissures  are  bridged 
over,  and  in  the  latter  new  convolutions  exist  in  places  where  there  usually  is 
none.  The  general  arrangement  of  the  fissures  and  convolutions  of  the  two  hemi- 
spheres is  moderately  sj-mmetric,  yet  slight  differences  always  occur. 

The  Cerebral  Fissures,  Iresides  being  classified  as  primary  and  secondary 
fissures,  are  subdivided  into  complete  and  incomplete  fissures.  Complete  Jlssures 
extend  through  almost  the  entire  thickness  of  the  cerebrum,  thus  producing  eleva- 
tions in  the  lateral  ventricles  ;  examples  of  such  fissures  are  the  hippocampal  and 
portions  of  the  collateral  and  calcarinc  fissures.  Incomplete  fissures  are  furrows 
of  variable  depth  which  do  not  cause  protrusions  in  the  ventricles. 

It  is  by  means  of  the  convolutions  and  fissures  of  the  brain  that  the  amount 
of  the  gray  matter  is  greatly  increased,  without  unduly  augmenting  the  size 
of  the  brain  ;  furthermore,  the  pia  mater  is  thus  enormously  increased  in  extent, 
because  it  follows  the  windings  of  the  gyri  and  fissures,  and  its  vessels,  which 
supply  the  cortex,  are  enabled  to  break  up  into  fine  branches  before  penetrating 
the  brain  tissue. 

Lobes. — Each  hemisphere  of  the  cerebrum  is  incompletely  divided  by  the 
draper,  and  therefore  the  more  important,  of  the  fissures  into  the  following  parts, 
or  lobes :  the  frontal,  the  parietal,  the  temporal  or  temporo-sphenoid,  and  the 
occipital.  Ill  addition  to  these  four  lobes  there  is  a  fifth  lobe — the  central  lobe,  or 
island  of  Reil ;  but  as  this  projects  iuto  the  bottom  of  the  fissure  of  Sylvius,  and 
can  not  be  seen  without  drawing  apart  the  sides  of  the  latter,  it  will  be  described 
^ith  the  fissures.  The  individual  lobes  are  distinct  from  each  other  on  certain 
surfaces  only,  while  on  other  surfaces  they  nin  into  each  other,  and  are  without 
'Infinite  boundaries.  The  fis.sures  are  the  landmarks  which  guide  us  in  mapping 
out  the  hemispheres  into  districts,  or  lobes,  and  also  in  locating  the  individual 
wjnvolntions.  Hence  our  first  task  in  the  study  of  the  surfaces  of  the  hemisjiheres 
"f  tlie  cerebrum  is  to  locate  the  principal  fissures. 
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between  the  ujijier  surface  of  the  latter  and  the  upper  bonier  of  the  hemispliere, 
'  and  terminates  upon  the  extenial  surface  of  the  hemisphere  near  this  border  and 
almost  opposite  the  posterior  end  of  the  corpus  callosum.     This  is  the  calloso- 
marginal  Assure. 

The  fissiire  of  Rolando,  or  central  fissure,  is  tlie  most  important  of  the  three 
primary  fissures  of  the  brain,  botli  from  tiic  surgical  and  descriptive  standpoints. 
It  runs  through  the  motor  area  of  the  cortex  of  the  cerebrum,  upon  which  bo  many 
operations  have  been  performed  in  recent  yeors.  It  commences  at  the  upper 
border  of  llie  hemisphere  of  the  cerebrum  just  external  to  the  longitudinal  fissure 
and  immediately  in  front  of  the  terminal  part  of  the  calloso-marginal  fissun;. 
From  here  it  runs  obliquely  downwani  and  forward  over  the  outer  surface  of  the 
hemisphere  at  an  angle  with  the  anterior  part  of  the  longitudinal  fissure  of  about 
71.0  degrees,  terminating  a  alight  distance  above  the  horizontal  limb  and  about 
one  inch,  or  twenty-five  millimeters,  behind  the  ascending  limb  of  the  fissure  of 
Sylvius.  The  calloso-marginal  fissure  is  very  rarely  bridged  over  by  a  secondary 
convolution,  and,  therefore,  there  should  be  no  difficulty  in  locating  it.  The 
fissure  of  Rolando  presents  two  more  or  less  distinct  bends,  called  its  genua  ;  the 
superior  genu,  located  at  the  junction  of  its  middle  third  and  upper  third,  has  its 
convexity  projecting  backwartl ;  the  inferior  genu  is  somewhat  nearer  the  lower 
extremity  of  the  fissure,  and  its  convexity  points  forward.  In  proportion  aa  the 
'  frontal  lobes  increase  in  size  and  the  brain  in  general  attains  higher  development 
the  fissure  runs  more  obliquely  backward  (Ecker). 

The  parieto-occipital  fissure,  the  smallest  of  the  three  primarj'  fissures  of  the 
I  cerebrum,  commences  on  the  median  surface  of  the  hemisphere  of  the  cerebrum 
[  about  one  and  one-half  inches,  or  thirty-seven   millimeters,  behind  the  corpus 
t  callosum.     It  begins  on  tho  inferior  occi  pi  to-temporal  surface  at  the  junction  of 
the  apex  of  the  lingual  lobule  with  the  isthmus  of  the  gyrus  fornieatus,  and  runs 
.  backward  and  upward  to  reach  the  upper  border  of  the  hemisphere;  thence  it 
I  runs  outward  and  forward  on  the  external  or  convex  surface  for  about  one  inch,  or 
<  twenty-five  millimeters,  and  midway  between  the  fissure  of  Rolando  and  the  pos- 
terior extremity  of  the  cerebrum.     It  is  joined  by  a  secondary  fissure,  the  calcarine, 
I  the  direction  of  which  is  nearly  horizontal.     The  fissure  may  be  said  to  consist  of 
two  portions,  a  median  and  a  lateral,  found   respectively  on   the  median  and 
[  external  surfaces  of  the  cerebrum.     The  first  occipital  convolution  arches  around 
the  end  of  the  lateral  portion  of  the  fissure.     The  lateral  portion  of  the  parieto- 
'  occipital   fissure   is  not  always  well  marked,  often  appearing  merely  as  a  slight 
indent«tion  upon  the  outer  or  convex  surface  of  the  hemisphere,  while  the  median 
'  portion  of  the  fissure  is  uniformly  well  developed. 

The  Frontal  Lobe,  the  largest  of  the  cerebral  lobes,  includes  that  portion  of 
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the  hemisphere  of  the  cerebrum  in  front  of  and  above  the  main  portion  of  the 
fissure  of  Sylvius,  and  that  portion  in  front  of  the  fissure  of  Rolando ;  upon  the 
inner  surface  it  includes  the  corresponding  portion  of  the  hemisphere  above  the 
calloso-marginal  fissure.  There  is  generally  no  line  of  demarcation  between  the 
frontal  and  parietal  lobes  upon  the  mesial  surface  of  the  hemisphere,  but  exten- 
sion of  the  fissure  of  Rolando  into  the  longitudinal  fissure  (a  condition  sometimes 
existing)  designates  the  posterior  limit  of  the  frontal  lobe  on  this  surface. 

The  Parietal  Lobe  includes  that  portion  of  the  lateral  surface  of  the  hemi- 
sphere of  the  cerebrum  above  the  horizontal  limb  of  the  fissure  of  Sylvius,  and  a 
line  representing  the  extension  of  the  same  limb  backward  to  meet  the  posterior 
boundary  of  the  lobe  ;  also  behind  the  fissure  of  Rolando  and  in  front  of  the  lateral 
portion  of  the  parietooccipital  fissure.      Upon  the  inner  surface  it  includes  that 
part  of  the  hemisphere  in  front  of  the  mesial  portion  of  the  parieto-occipital 
fissure ;  it  is  unlimited  in  front  on  this  surface  for  want  of  a  line  of  demarcation 
between  it  and  the  frontal  lobe,  but,  as  previously  stated,  by  extending  the  fisBUie 
of  Rolando  into  the  longitudinal  fissure,  its  anterior  superior  limit  would  be  r^re* 
sented.     The  parietal  lobe  is  only  partly  separated  behind  from  the  occipital  lobe^ 
by  the  lateral  portion  of  the  parieto-occipital  fissure  and  the  transverse  occipitil.- 
fissure  ;  the  latter  is  a  secondary  fissure  which  is  not  always  present.     From  Ullfctli 
temporo-sphenoid  lobe,  below,  there  is  no  attempt  at  complete  separation.    At  tiift^v 
lower  margin  of  the  lateral  surface  of  the  hemisphere  of  the  cerebrum,  betwtM' J 
the  occipital  and  temporo-sphenoid  lobes,  is  the  preoccipital  notch  produced  Ijjr  * 
the  impression  of  the  veins  which  enter  the  lateral  sinus.      If  a  line  be  drawn 
to  this  notch  from  the  extremity  of  the  lateral  portion  of  the  parieto-occipital 
fissure,  the  upper  part  of  this  line,  with  the  lateral  portion  of  the  fissure,  will 
about  represent  the  junction  of  the  parietal  and  occipital  lobes.     The  lower  jMirt 
of  the    line   will   represent   the   line  of  junction  of  the   occipital   and   temporo- 
sphenoid  lobes.     This  notch  must  not  be  confounded  with  another  impression, 
sometimes  described  as  the  preoccipital  notch,  produced  by  the  superior  border  of 
the  petrous  portion  of  the  temporal  bone  (Brooks). 

The  Occipital  Lobe  inckules  that  portion  of  the  convex  surface  of  the  hemi- 
sphere of  the  cerebrum  behind  the  lateral  i)ortion  of  the  parieto-occipital  fissure, 
and  a  line  connecting  the  extremity  of  this  fissure  witli  the  preoccipital  notch. 
Upon  the  inner  surface  of  the  hemisphere  it  inchidos  that  part  behind  the  mesial 
portion  of  the  parieto-occipital  tissure.  I'pon  the  basihir  surface  there  is  no  line 
of  demarcation  between  it  and  the  temporo-sphenoid  lol)e.  The  inferior  surface 
of  this  lobe  will  l)e  described  witli  the  same  surface  of  the  temporo-sj)henoid,  as 
two  of  tlie  most  important  secondary  fissures  here  seen  occupy  both  of  these 
lol)os,  and  extend  witliout  l)reaeli  of  continuity  from  one  to  the  other. 
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The  Temporal  or  Temporo-sphenoid  Lobe  comprises  that  purlion  of  the 
lateral  surface  of  the  hemispliere  of  tlio  cerebrum  below  the  horizoutal  limb  of 
llitt  fissure  of  Sylvius,  and  a  line  representing  its  coutinuatiou  backward,  and  in 
front  of  the  lower  part  of  the  line  eonnectiiig  the  preoccipital  notch  with  the 
extremity  of  the  lateral  |K>rtion  of  the  parieto-ocdpital  fissure.  Upon  tlic  inferior 
surface  of  llie  cerebral  hemisphere  it  lies  immediately  lnjhind  the  maui  portion  of 
iho  tissure  of  Sylvius ;  it  is  not  separated  on  this  surface  fram  the  occipital 
!ijhe  A  line  drawn  from  the  preoccipital  notch  to  the  isthmus  of  the  gyms 
riTiiicatus  marks  tho  line  of  union  of  the  teniporo-spjieiioid  and  ocripital  lobes 
(Brooks). 

Tile  Island  of  Rail,  or  Iho  fiflh  lol>o  of  the  cerebrum,  is  ilescribod  with  the 
fissure  of  Sylvius. 

The  aiTangement  of  liic  primary  fissures  and  (he  boundaries  of  the  lobes 
of  the  corebml  hemispheres  having  been  given,  the  description  of  the  secondary 
fftmircs  and  convolutions  naturally  follows.  Secondary  convolutions  fretjuently 
brtdjie  llicse  secomlii ry  fissure.*,  making  it  diflieult  to  trace  tliem. 

The  FroDtal  Lobe  is  situated  in  the  angle  between  the  vertical  and  the 
faoi'izontal  plates  of  the  frontal  bone,  and  exten<)s  backward  beyond  the  coronal 
mtnris  It  is  that  portion  of  the  hemisphere  in  front  of  the  fissure  of  Rolando, 
iuul  iihove  the  anterior  part  of  the  horizontal  limb  of  the  fissure  of  Sylvius.  Like 
lUw  wrebral  hemisphere,  it  has  three  surfaces  :  a  lattiral  or  convex,  an  inferior  or 
iMisilar,  and  an  inner  or  mesial.  Upon  the  latend  surface  arc  three  secondary 
fiflsar^i:  the  superior  and  the  inferior  frontal,  the  direction  of  which  is  horizontal, 
and  the  procentj-al  or  tmnsvcT-se,  whose  direction  is  vertical.  The  ascending  and 
the  anterior  limbs  of  the  fissure  of  Sylvius  are  also  in  relation  with  it.  The 
superior  aud  inferior  fVontal  fissures  nm  parallel  with  the  longitudinal,  and  the 
precentral  follows  a  course  nearly  parallel  with  that  of  the  lower  half  of  the 
Gssure  of  Rohiniln. 

The  superior  frontal  fissure  commences  a  short  distance  in  front  of  the  fissure 
of  Rolamlo.  and  nnis  forward  and  downward  parallel  with  the  longitudinal  fissure, 
thi'  gyrus  included  between  the  longitudinal  fissure  and  superior  frontal  fissure 
lieing  the  tirat  or  superior  frontal  convolution. 

The  inferior  frontal  fissure  usually  commences  in  the  precentral  fissure,  but 
sometimes  in  front  of  it,  and  runs  forward  and  downward  aJ>out  midway  between 
the  superior  frontal  fi-ssurc  and  tlie  lower  border  of  the  frontal  lobe.  Between  the 
aiperior  and  the  inferior  frontal  fis,surc  lies  the  middle  or  second  frontal  convolu- 
liou.  and  between  the  inferior  frontal  fissure  and  the  lower  margin  of  the  lobe  the 
inferior  frontal  convolution  is  witnated. 

The  precentral  fissure   lies   in    front    of  and    parallel    whh    the   fissure   of 
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Rijlamlu;  its  lower  eml  is  boHveen  the  latter  fissure  and  the  ascenrling  limb  of  Ihu 
fissure  of  Sylvius.  This  fissure  usually  consists  of  two  parts,  a  superior  ami  an 
inferior  preeentral  fissure,  the  former  of  which  is,  as  a  rule,  continuous  with  tlit- 
superior  frontal  fissure,  and  the  iuferior  at  times  with  the  inferior  fmntal  fissure. 

The  ascending  frontal  convolution  is  situated  Iwtween  the  precuntral  fissure 
aud  llie  fissure  of  Rolando,  and  extends  along  the  entire  anterior  bonier  of  the 
latter  fissure.  This  convolution  is  continuous  with  tlie  ascending  parietal  convolu- 
tion around  Vtolh  emls  of  the  fissure  of  Rolando,  immediately  Itehind  which  tlie 
latter  convolution  is  situated. 

The  superior  or  first  frontal  convolution  is  continuous  poslerii)rly  with  the 
ascending  frontal,  inlernally  willi  the  marginal,  and  anteriorly  ujwn  the  hnsilar 
surface  with  the  gyrus  rectus  and  the  inlernal  and  anterior  orbital  coavolutious. 

The  middle  or  second  frontal  convolution  is  continuous  in  front  with  tlic  an- 
terior orbital  convolution  and  the  anterior  exti-emities  of  the  sui^rior  and  inferior 
frontal  convolutions.  Posteriorly,  it  frequently  bridges  the  precentral  fistnire,  and 
joins  the  ascending  frontal  convolution. 

The  inferior  or  third  frontal  convolution  is  continuous  behind  with  the  a*^ 
cending  frontal  convolution,  and  in  front,  upon  the  inferior  or  basilar  surface,  with 
the  anterior  and  posterior  orbital  convolutions.  Through  the  medium  of  the  an- 
terior and  ascending  limbs  of  the  fissua^  of  Sylvius,  both  of  which  extend  into 
this  convolution,  it  is  divided  into  three  pai-t-s :  namely,  that  in  front  of  the  ante- 
rior limb,  the  pars  orbitalis;  that  bctiveen  the  anterior  and  llie  ascending  limb,  the 
IKtrs  triangularis  (base  of  triangle  looks  upward) ;  and  that  beliind  the  ascending 
limb,  the  jmrs  basilaris  (Brooks).  This  convolution,  as  before  mentioned,  assisttt 
in  the  formation  of  the  operenluni. 

The  inferior  or  orbital  surface  of  the  frontal  lobe  is  triangular  in  shape  ;  the 
base,  directed  backward,  is  formed  by  the  anterior  perforated  space  and  the  main 
portion  of  the  fissure  of  Sylvius.  The  afiex  is  directed  forward,  and  is  formeti  hy 
the  curving  of  the  convolutions  in  passing  from  the  convex  to  the  orbital  surface. 
The  sides  are  formed  by  the  longitudinal  fis-sure  and  the  lower  liorder  of  the  hemi- 
sphere.    On  this  surface  are  two  secondary  fissures,  the  olfactory  aud  the  orbital. 

The  olfactory  fissure  runs  parallel  with  the  longitudinal  fissure  and  a  short 
distance  external  to  it.     It  lodges  the  olfactory  tract  and  bulb. 

The  orbital  or  triradiate  fissure  is  situated  about  the  middle  of  the  portion 
of  this  surface,  which  lies  external  to  the  olfactory  fissure.  It  consists  of  a  main 
portion,  which  is  directed  forward  and  runs  nearly  parallel  with  the  olfactor\'  fis- 
sure, and  of  two  branclus,  one  directed  backward  and  inward,  and  the  other 
outward. 

The  gyrus  rectus  is  situated  between  the  olfactory  and  longitudinal  f 
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It  is  continuous  in  front  witli  llie  superior  or  first  I'mntiil  toiivolutioii,  and  inter- 
nally witli  tlie  marginal  convolution, 

Tlie  internal,  anterior,  ami  posterior  orbital  gyri  are  located  IxtUvci-n  the 
branches  of  the  triradiate  fissure,  and  are  named  from  their  relation  to  the 
branches  of  the  fissure.  They  are  continuous  respeelivoly  with  the  first,  second, 
and  Ihird  frontal  convolutions. 

loner  surface  of  the  frontal  lobe. — Upon  this  surface  are  tertiary  fissures,  the 
chief  of  which  nms  for  some  distance  parallel  with  the  calloso-niarginal  fissui-e, 
and  partly  dividi's  the  convolution  of  this  surface  into  two  portions. 

The  marginal  gyrus  lies  between  the  colloso-marginal  fissure  and  the  upjicr 
and  anterior  margin  of  the  hemisphere  of  the  cerebrum.  This  convolution  com- 
mences below  the  rostrum  of  the  corpus  callosum  at  the  anterior  perforated  space, 
and  extends  upward  and  backward  between  the  calloso-marginal  fissure  and  the 
margin  of  the  hemisphere,  as  far  as  a  line  which  represents  the  continuation  of  the 
precentral  fissure  into  the  longitudinal  fissure.  It  is  continuous  along  the  margin 
of  the  hemisphere  with  the  8ui>erior  or  first  frontal  convolution. 

The  Parietal  Lobe  is  that  portion  of  the  hemisphere  situated  behind  tlie  fissure 
of  Rolando,  alwve  the  horizontal  limb  of  the  fissure  of  Sylvius,  and  in  front  of  the 
lateral  limb  of  the  parieto-occipital  fissure.  The  portion  of  the  lobe  below  the 
lateral  limb  of  the  parieto-occipital  fissure  and  beyond  the  termination  of  the  hori- 
siontal  limb  of  the  fissure  of  Sylvius  is  continuous  with  the  occipital  lobe  by  means 
of  annedant  gyri.  The  limit  of  the  parietal  lobe  behind  is  represented  by  the 
lateral  limb  of  the  parieto-occipital  fissure,  and  a  line  previously  described,  which 
extends  from  the  end  of  that  fis.sure  to  the  preoccipital  notch.  It  presents  two 
surfaces,  a  lateral  or  convex,  and  an  inner  or  mesial. 

Upon  the  lateral  surface  one  and  sometimes  two  chief  secondary  fissures  are 
to  be  seen.  When  but  one  fissure  is  present,  it  is  the  iutra-parietal,  and  when  two 
fissures  are  present,  they  an-  the  intra-parietal  and  the  post-central. 

The  intra-parietal  fissure  commences  above  the  horizontal  limb  of  the  fissure 
of  Sylvius,  a  short  di.stance  behind  the  fissure  of  Rolando,  and  nms  upward, 
parallel  to  the  lower  portion  of  the  latter  fissure. ;  it  then  turns  backward,  runs 
nearly  parallel  with  the  longitudinal  fissure,  and  terminates  in  the  occipital  lobe, 
most  commonly  in  the  transverse  occipital  fissure.  The  posterior  portion  of  the 
horizontal  part  of  the  intra-parietal  fissure  is  often  separated  from  the  main  fissure 
by  a  bridging  convolution. 

The  post-central  fissure,  when  present,  exists  either  as  a  continuation  of  the 
ascending  limb  of  the  intra-jiarietal  fissure  beyond  the  junction  of  the  ascending 
with  the  horizontal  limb,  thus  making  the  intra-parietal  fissure  T  shai>ed,  or  it  is 
entirely  separated  from  the  ascending  limb  of  the  intraparietal   fissure.      The 
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former  is  the  arrangement  more  commonly  seen.  The  post-central  fissure  runs 
parallel  to  the  upper  portion  of  the  fissure  of  Rolando  almost  to  the  longitudinal 
fissure. 

CONVOLUTIONS. — ^Through  the  medium  of  the  intra-parietal  fissure  or  of  the 
intra-parietal  and  post-central  fissures  the  lateral  surface  of  the  parietal  lobe  is 
divided  into  three  principal  convolutions :  the  ascending  parietal  or  post-central, 
the  superior  parietal,  and  the  inferior  parietal.  The  inferior  parietal  convolution 
is  further  subdivided  into  the  supra-marginal  and  angular  convolutions. 

The  ascending  parietal  or  post-central  conyolution  lies  immediately  behind 
the  fissure  of  Rolando,  in  front  of  the  ascending  limb  of  the  intra-parietal  fissure, 
and  the  post-central  fissure  when  present,  and  above  the  horizontal  limb  of  the 
fissure  of  Sylvius.  It  is  continuous  with  the  ascending  frontal  convolution  around 
the  ends  of  the  fissure  of  Rolando,  and  with  the  superior  parietal  convolution. 
It  runs  parallel  with  the  ascending  frontal  convolution ;  its  lower  extremity 
extends  to  the  horizontal  limb  of  the  fissure  of  Sylvius,  forming  the  posterior  i)art 
of  the  operculum ;  its  upj)er  extremity  is  limited  by  the  longitudinal  fissure,  and, 
with  the  corresponding  end  of  the  ascending  frontal  convolution,  forms  the  para- 
central lobule. 

The  superior  parietal  conyolution  lies  behind  the  ascending  parietal  con- 
volution, with  which  it  is  continuous.  It  is  situated  between  the  longitudinal 
fissure  and  the  horizontal  limb  of  the  intra-parietal  fissure,  and  extends  |)Osteriorly 
as  far  as  the  lateral  portion  of  the  parieto-occipital  fissure.  Around  the  extremity 
of  this  fissure  it  is  continuous  with  the  first  occipital  convolution  through  the 
medium  of  the  first  annectant  gyrus.  On  the  mesial  asj)ect  of  the  hemisphere 
it  is  continuous  with  the  quadrate  lobule  or  precuneus. 

The  inferior  parietal  convolution  lies  behind  the  ascending  limb  and  below 
the  horizontal  limb  of  the  intra-parietal  fissure,  and  above  the  horizontal  limb  of 
the  fissure  of  Svlvius.  Posteriorlv  it  is  connected  with  the  second  occipital  convo- 
lution  by  means  of  the  second  and  third  annectant  gyri,  and  also  with  the  supe- 
rior temporal  and  the  middle  temporal  convolution.  It  is  subdivided  into  two 
convolutions,  the  supra-marginal  and  the  angular. 

The  supra-man/inal  convolution  includes  the  anterior  portion  of  the  inferior 
parietal  as  far  as  the  i>osterior  extremity  of  the  horizontal  limb  of  the  fissure  of 
Sylvius.  It  winds  around  this  linih  and  becomes  continuous  with  the  superior 
temporal  convolution  and  the  angular  convolution. 

The  nnfjnUir  ronrolution  is  the  posterior  portion  of  the  inferior  parietal  convo- 
lution ;  it  lies  behind  the  terminal  part  of  the  horizontal  limb  of  the  fissure  of 
Sylvius  as  it  inclines  upward.  It  winds  around  tlie  ])()."^teri<n'  end  of  the  suj>erior 
temporal  tissure,  and  becomes  continuous  with  the  second  occipital  convolution 


lAM  mhAi()f.  SFANFORD  UUWt^OTl 


through  the  medium  of  the  second  and  third  anneetant  gyri.  It  is  also  continuous 
with  the  middle  temporal  convolution. 

The  post-parietal  conyolution. — In  some  brains  the  middle  temj)oro-sphenoid 
fissure  tenninates  in  the  inferior  parietal  convolution,  and  with  the  fissure  of  Syl- 
vius and  the  superior  temporo-sphenoid,  or  parallel,  fissure  divides  this  convolu- 
tion into  three,  as  follows :  that  winding  around  the  extremity  of  the  horizontal 
limb  of  the  fissure  of  Sylvius  forms  the  supra-marginal  gyrus ;  that  around  the 
posterior  extremity  of  the  superior  temi)oro-sphenoid  fissure,  the  angular  gyi'us ; 
and  that  around  the  posterior  extremity  of  the  middle  temporo-sphenoid  fissure, 
the  post-parietal  gyms.  The  last-meritioned  convolution  is  continuous  with  the 
third  occipital  convolution  (Heath). 

Upon  the  inner  or  median  surface  of  the  parietal  lobe  the  tenninal  part  of  the 
calloso-marginal  fissure,  one  of  the  most  important  secondary  fissures,  is  seen  and 
is  mentioned  in  describing  the  fissure  of  Rolando.  This  fissure  commences  below 
the  anterior  extremity,  or  rostixim,  of  the  corpus  callosum.  Thence  it  runs  parallel 
to,  and  a  short  distance  above,  the  corpus  callosum,  from  which  it  is  separated  by 
the  convolution  of  the  corpus  callosum  or  gyrus  foniicatus,  to  nearly  oj)])osite  the 
posterior  extremity  or  splenium  of  the  corpus  callosum.  Here  it  turns  upward  and 
pursues  a  slightly  backward  course,  terminating  on  the  superior  border  of  the 
hemisphere  of  the  cerebrum,  immediately  posterior  to  the  fissure  6f  Rolando.  The 
calloso-marginal  fissure,  particularly  the  anterior  part,  is  frequently  bridged  over 
by  small  convolutions. 

The  subparietal  fissure  is  a  much  smaller  fissure,  which  commences  at  the 
point  where  the  terminal  portion  of  the  callosomarginal  fissure  begins  to  turn 
upward.  For  all  practical  purposes  it  may  be  considered  the  continuation  back- 
ward of  the  main  portion  of  the  calloso-marginal  fissure. 

The  paracentral  fissure,  not  always  present,  is  a  small  tertiary  fissure  running 
out  of  the  main  portion  of  the  calloso-marginal,  on  a  line  with  the  anterior  limit 
of  the  median  end  of  the  ascending  frontal  convolution.  When  })resent,  it 
marks  definitely  the  posterior  limit  of  the  marginal  convolution. 

Convolutions. — ^Through  the  medium  of  the  calloso-marginal,  i)aracentral, 
subparietal,  and  parieto-occipital  fissures  the  inner  surface  of  the  i>arietal  lol)e  is 
di^'ided  into  two  lobules  or  convolutions — tlie  precuneus,  or  (juadrate,  and  the 
paracentral,  the  former  being  ])ostcrior  to  the  latter. 

The  prectmeus,  or  quadrate  lobule^  lies  iK^twecn  the  median  limb  of  tlie 
parietooccipital  and  the  terminal  portion  of  the  ealloso-margijial  fissure  and  aljove 
the  subparietal  fissure. 

The  paracentral  convolution  includes  the  metlian  ends  of  the  aseeiidiii^ 
parietal  and  ascending  frontal  eonvohitions.     It  lies   immediately  in  front  of  the 
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terminal  portion  of  the  calloso-marginal  fissure,  above  the  horizontal  ix)rtion  of 
this  figure,  and  behind  the  paracentral  fissure,  or  a  line  representing  the  exten- 
sion of  the  precentral  fissure  of  the  frontal  lobe  into  the  longitudinal  fissure. 

The  Occipital  Lobe  forms  the  posterior  extremity  of  the  hemisphere  of  the 
cerebrum,  and  is  next  to  the  smallest  of  the  five  divisions  of  the  hemisphere  of 
the  cerebrum — the  island  of  Reil  being  still  smaller.  It  is  triangular  in  shape, 
with  its  base  directed  forward  and  its  apex  backward  ;  it  fills  the  superior  fossa  of 
the  occipital  bone,  and  rests  upon  the  tentorium  cerebelli.  It  presents  three  sur- 
faces :  a  lateral  or  convex,  an  inner  or  mesial,  and  a  tentorial  or  basilar  surface. 
Owing  to  the  absence  of  a  distinct  line  of  demarcation  the  lateral  surface  of  the 
occipital  lobe  is  continuous  with  the  corresponding  surface  of  the  parietal  and  tem- 
poro-sphenoid  lobes,  and  the  basilar  surface  of  this  lobe  with  the  corresponding 
surface  of  the  temporo-sphenoid  lobe.  The  inner  surface  of  the  occipital  lobe  is 
clearly  marked  off  from  the  corresponding  surface  of  the  parietal  lobe  by  the 
median  limb  or  main  portion  of  the  parietooccipital  fissure.  A  line  drawn  from 
the  extremity  of  the  lateral  limb  of  the  parieto-occipital  fissure  over  the  external 
surface  of  the  hemisphere  to  the  preoccipital  notch,  and  continued  across  the 
basilar  surface  to  meet  the  end  of  the  median  limb  of  this  fissure,  will  practically 
mark  off  the  anterior  limit  of  this  lobe  upon  these  two  surfaces. 

In  studying  the  convolutions  comprising  the  different  lobes  of  the  cerebrum, 
those  of  the  occipital  are  the  most  difficult  to  understand.  Upon  the  lateral  sur- 
face of  this  lobe  are  three  horizontal  fissures,  the  superior,  the  middle,  and  the 
inferior  occipital,  with  sometimes  a  fourth  fissure,  vertical  in  direction,  and  known 
as  the  transverse  occipital  fissure.  The  transverse  and  the  superior  occipital 
fissure,  the  least  variable  of  the  four  fissures,  are  the  most  important  in  tracing 
the  convolutions  of  this  surface. 

The  transverse  occipital  fissure^  into  which  the  intra-parietal  frequently 
opens,  runs  over  the  lateral  surface  of  the  lobe  a  short  distance  behind  the  terminal 
portion  of  the  lateral  limb  of  the  parieto-occipital  fissure. 

The  superior  occipital  fissure  runs  from  before  l»uckward  as  though  it  were  a 
continuation  of  the  horizontal  limb  of  the  intra-pnrietal  fissure. 

The  middle  occipital  fissure  is  seldom  well  developed,  and  extends  from 
before  backward. 

The  inferior  occipital  fissure  is  frequently  interniptod  by  bridging  convolu- 
tions, and  runs  from  before  backward  along  the  line  of  junction  of  the  lateral  an<l 
basilar  surfaces  of  the  lobe. 

CV)NV(>LrTioxs. — Through  the  nuMlium  of  the  superior,  middle,  and  inferior 
occipital  fissures  the  lateral  surface  of  the  occipital  lohe  is  divided  into  the  superior 
or  tirst,  the  middle  or  second,  and  the  inferior  or  third  occipital  convolution. 
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The  superior  occipital  convolution  lies  between  the  longitudinal  and  superior 
occipital  fissures,  and  commences  at  the  posterior  end  of  the  superior  parietal 
convolution,  to  which  it  is  connected  by  the  first  annectant  gyrus.  It  then  winds 
around  the  extremity  of  the  lateral  limb  of  the  parieto-occipital  and  the  mesial 
end  of  the  transverse  occipital  fissure,  when  present,  and  becomes  continuous  with 
the  cuneus,  a  wedge-shaped  lobule  seen  upon  the  inner  surface  of  the  lobe. 

The  middle  occipital  convolution  lies  between  the  superior  and  middle 
occipital  fissures,  and  commences  at  the  outer  side  of  the  intra-parietal  fissure,  and 
behind  the  angular  gyrus,  to  which  it  is  connected  by  the  second  and  third 
annectant  gyri. 

The  inferior  occipital  convolution  lies  between  the  middle  and  inferior  occipi- 
tal fissures,  and  is  connected  to  the  inferior  or  third  temporo-sphenoid  convolution 
by  the  fourth  annectant  gyrus. 

Upon  the  inner  surface  of  the  occipital  lobe  there  is  but  one  secondary 
fissure,  the  calcarine,  and  one  lobule,  the  cuneus. 

The  calcarine  fissure  commences,  usually,  by  two  branches  close  to  the  lower 
border  of  the  posterior  extremity  of  the  hemisphere  of  the  cerebrum,  runs  almost 
horizontally  forward  along  the  margin  formed  by  the  median  and  basilar  surfaces 
of  the  hemisphere,  and  joins  the  parieto-occipital  fissure  at  an  acute  angle 
behind  and  below  the  posterior  extremity  of  the  corpus  callosum.  This  fissure 
gives  rise  to  a  prominence,  the  calcar  avis  or  hippocampus  minor,  seen  in  the 
posterior  horn  of  the  lateral  ventricle. 

The  cuneus  is  a  triangular  lobule  situated  between  the  median  limb  or 
main  portion  of  the  parieto-occipital  fissure  and  the  calcarine  fissure.  Its 
base  is  directed  upward  and  backward,  and  is  formed  by  the  inner  border  of 
the  superior  occipital  convolution ;  its  apex  is  directed  downward  and  forward, 
and  corresponds  to  the  angle  of  union  of  the  calcarine  and  parieto-occipital 
fissures. 

The  fissures  and  convolutions  of  the  basilar  surface  of  the  occipital  lobe  are 
uninterruptedly  continuous  with  those  of  the  corresponding  surface  of  the  temporo- 
sphenoid  lobe,  and  therefore  the  inferior  surface  of  these  two  lobes  will  be  studied 
as  the  lower  occipito-temporal  surface. 

The  Temporal  or  Temporo-sphenoid  Lobe  is  that  part  of  the  hemisphere  of 
the  cerebrum  which  extends  into  the  middle  cranial  fossa,  its  posterior  portion 
resting  upon  the  tentorium  cerebelli.  It  lies  behind  the  commencement  of  tlie 
basilar  or  main  portion  of  the  fissure  of  Sylvius,  in  front  of  a  line  drawn  over 
the  lateral  surface  of  the  hemisi)liere  of  the  cerebrum  from  the  extremity  of  the 
lateral  limb  of  the  parieto-occipital  fissure  to  the  preoccipital  notdi,  and  below  the 
horizontal  limb  of  the  fissure  of  Sylvius  and  a  line  representing  its  continuation 
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backward.  The  posterior  portion  of  this  lobe  is  continuous  with  the  pnrii-tnl  and 
occipital  lobes,  as  raentionod  under  the  description  of  those  lobes. 

SuBFAt'Es. — The  t^mporo-splienoid  lobe  presents  an  external,  lateral  orconvex 
and  an  inferior  or  basilar  surface.  In  addition  some  anatomists  describe  an 
upper  or  Sylvian  surface  in  relation  with  the  horizontal  limb  of  the  fissure  of 
Sylvius.  Upon  the  hiterul  .surface  are  three  secondarj-  fis-sures  which  run  horizon- 
tally :  the  superior  t€nii>oro-sphenoid  or  jiarullel  fissure,  the  middle  temporo- 
aphenoid,  and  the  inferior  temixtro-spheuoid  fissure.  Of  these  fissures,  the  suin-- 
rior  temporo-spheuoid  or  parallel  is  the  most  constant,  and  lies  entirely  on  the 
lateral  surface,  while  the  middle  and  the  inferior  are  much  more  variable.  They 
are  seldom  developed  with  ei|ua]  clearness,  and  are  frequently  interrupted  and 
bridged  by  convolutions.  The  middle  temporo-sphenoid  fissure  lies  almost  entirely 
on  the  lateral  surface,  while  the  jrrt^ater  {tart  of  the  inferior  temposo-splienoid 
fissure  is  on  the  basilar  surface. 

The  superior  temporo-sphenoid  or  parallel  fissure  commences  near  the  ante- 
rior extremity  or  apex  of  tlie  lobe.  It  then  runs  backward  and  upwanl.  panillcl 
with  the  horizontal  limb  of  the  fissure  of  Sylvius, — hence  the  name  of  parallel 
fissure, — and  terminates  in  the  inferior  parietal  convolution,  its  posterior  extremity 
being  surrounded  by  the  augnhir  convolution. 

The  middle  temporo-spheDold  fissure  commences  on  the  basilar  surface  of  the 
lobe,  and  runs  upward  and  backward,  parallel  with  the  superior  tfrajwro-sphenoid 
fissure.  It  terniinal«s  in  the  inferior  parietal  conlution,  its  posterior  extremity 
being  9urrounde{l  by  the  [H>st-parielal  convolution. 

The  inferior  temporo-sphenoid  fissure  lies  in  groat  part  o\\  the  basilar  sur- 
face, near  the  margin  of  the  hemisphere,  and  terminates  pobleriorly  on  the  lateral 
surface;  it  separates  the  inferior  temporo-sphenoid  convolution  from  the  lutcrnl 
occipito-temporal  convolution  or  fusifonn  lobule. 

Convolutions. — Thi-ough  the  medium  of  the  superior,  middle,  and  inferior 
temporo-sphenoid  fissures  the  lateral  surface  of  the  tcmpoi-o-sphenoid  lobe  is  div- 
ided into  three  convolutions  :  the  superior  t  em  pom-sphenoid,  the  middle  t#mporo- 
sphonoid,  and  the  inferior  tciiijioro-sphcnoi^!  ctiiivoUition. 

The  superior  temporo-sphenoid  or  infra-marginal  convolution  lies  l>etweeQ 
the  horizontal  limb  of  the  fisiAire  of  Sylvius  and  the  parallel  fissure  ;  it  is  continu- 
ous at  its  posterior  part  with  the  supra-marginal  and  angular  convolutions. 

The  middle  temporo-sphenoid  convolution  lies  between  the  parntlel  fissure 
and  the  middle  temporo-sphenoid  fissure,  being  clearly  marked  off  above  by  the 
parallel  fissure.  Its  lower  iKmndfiry  is  liy  no  means  so  constantly  well  marked, 
and  it  is  frequently  continuous  with,  the  inferior  temporo-sphenoid  convolution. 
It  is  continuous  jKisteriorly  with  the  angular  convolution. 
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The  inferior  temporo-sphenoid  convolution  lies  along  the  lateral  margin  of  the 
hemisphere,  l>etwecn  the  middle  temporo-sphenoid  fissure  and  the  inferior  tem])oro- 
spheuoid  fissui-e ;  it  passes  above  the  preoccipital  notch,  and  is  contimious  behind 
with  the  third  occipital  convolution.  Ui)on  tlie  basilar  surface  of  the  lobe  it  is 
continuous  with  the  ext-ernal  occipito-temporal  convolution,  or  fusiform  lobule. 

The  upper  or  Sylvian  surface  of  the  temporo-sphenoid  lobe  is  in  contact  with 
theoi")ercuhim,  and  intimately  related  to  the  island  of  Reil ;  it  presents  two  or  three 
transverse  convolutions. 

The  fissures  and  convolutions  presenting  on  the  basilar  surface  being  continu- 
ous with  those  of  the  occipital  lobe,  they  will  be  described  as  part  of  the  lower 
occipito-temporal  surface. 

Collateral  fissure. — ^The  basilar  surface  of  the  temporo-sphenoid  lobe  contains 
the  greater  portion  of  the  inferior  temiX)ro-sphenoid  fissure,  as  i)reviously  described. 
That  portion  of  this  surface  which  is  continuous  with  the  occij>ital   lobe,  and 
designat'ed  as  the  lower  occipito-temporal  surface,  presents  a  constant  and  impor- 
tant secondary  fissure,  the  inferior  occipito-temi)oral  or  collateral  fissure.      This 
commences  at  the  posterior  extremity  of  the  occi[)ital  lobe ;  thence  it  runs  forward 
parallel  to  and  below  the   calcarine  fissure,  nearly  to  the  apex  of  the  temponv 
sphenoid  lobe,  extending  almost  as  far   as  the  commencement   of  the  Sylvian 
fissure.     It  is  sometimes  bridged  over  by  a  secondary  convolution.     It  produces 
the  eminentia  collateralis,  a  prominence  in  the  floor  of  the  descending  cornu  of 
the  lateral  ventricle,  seen  at  the  point  of  divergence  of  the  middle  and  posterior 
comua  of  the  ventricle.     Through  the  medium  of  the  collateral  and  hippocamj)al 
fissures  the  lower  occipito-temporal  surface  is  divided  into  three  convolutions:  the 
fusiform  lobule,  the  lingual  lobule,  and  the  hii)i)Ocami)al  or  uncinate  convolution. 
The  hippocampal  convolution  and   the   lingual    lobule   are  but  portions  of  the 
internal  or  mesial  occipito-temporal  convolution.  , 

The  lingual  lobule  lies  l>etween  the  collateral  fissure  on  the  outer  side,  and 
the  calcarine  fissure  on  the  inner  side.  It  or^cujaes  chiefly  the  occii>ital  part  of  the 
lower  occipito-temporal  surface.     It  is  wide  behind  and  narrow  in  front. 

The  hippocampal  or  uncinate  convolution  lies  between  the  collateral  fissure 
on  the  outer  side  and  the  hii)pocampal  on  the  inner  side.  It  is  formed  1)V  the 
union  of  the  isthnuis  or  posterior  continuation  of  the  oryrus  fornif-atus  with  the 
lingual  lolmle  at  the  anterior  extn-mity  of  llie  nn'sial  limb  of  the  pari<-to-occij)ital 
fissure.  It  continues  forwanl,  bonlerinir  tlie  hi]»{)Ocnm]>al  fissun-  iuid  embracing 
the  cnn*a  cerebri,  to  terminate  imiiKMJiately  l»rhind  tlie  anterior  prrforate'l  s])ace 
hytuniing  upward  and  backward  u]»on  itsilf  in  tin*  iiiinm. 

The  external  or  lateral  occipito-temporal  convolution,  r)r  fusiform  lobule, 
hes  between  the  collateral   fissure  on    tin-  inn«'r  side,  and  tin*  inferior  tcmiM)ro- 
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sphenoid  fissure,  when  present,  on  the  outer  side.  When  the  inferior  temi)oro- 
sphenoid  fissure  is  wanting  or  is  incomplete,  the  lateral  boundary  of  this  convolu- 
tion is  indistinct.  It  extends  from  the  apex  of  the  temporo-sphenoid  lobe  to  the 
j)osterior  extremity  of  the  occipital  lobe. 

The  hippocampal  or  dentate  fissure,  previously  mentioned  as  being  bordered 
by  the  hippocampal  convolution,  corresponds  to  the  lateral  i)ortion  of  the  trans- 
verse fissure  of  Bichat.  It  is  situated  in  front  of  the  calcarine  fissure,  between  the 
crura  cerebri  and  the  hippocampal  convolution,  and  extends  outward,  downward, 
and  forward  from  the  splenium  of  the  corpus  callosum  to  the  uncus.  It  produces 
the  cornu  Ammonis  or  hippocampus  major,  a  prominence  forming  part  of  the 
inner  wall  of  the  middle  cornu  of  the  lateral  ventricle.  By  drawing  the  hippo- 
campal convolution  away  from  the  cms  cerebri,  thus  widening  the  hipix>campal 
fissure,  there  will  be  seen  a  band  of  gray  matter  which  reaches  from  the  splenium 
of  the  porpus  callosum  to  the  uncus.  This  is  the  free  edge  of  the  hippocampal 
convolution,  and  its  notched  appearance  is  produced  by  the  choroid  arteries,  which 
pass  through  the  fissure  with  the  pia  mater  into  the  descending  horn  of  the  lateral 
ventricle ;  this  gray  matter  is  known  as  the  fascia  dentata,  or  the  denktie 
convolution. 

The  remaining  fissures  seen  on  the  inner  surface  of  the  hemisphere  of  the 
cerebium  are  the  calloso-marginal  and  the  callosal  fissure,  and  the  remaining 
convolution  is  the  gyrus  fornicatus. 

The  calloso-marginal  fissure,  the  terminal  portion  of  wliich  was  mentioned 
when  describing  the  location  of  the  fissure  of  Rolando,  commences  below  the 
rostrum  of  the  corpus  callosum,  curves  forward  around  the  genu,  and  backward 
above  the  bodv  of  the  conms  callosum.  It  runs  a1)out  midwav  lx*twet»n  the 
coquis  callosum  and  the  upper  border  of  the  hemisphere  to  a  point  opposite  the 
splenium  of  the  corpus  callosum,  where  it  turns  ui)ward  and  slightly  backward  to 
terminate  on  the  upper  border  of  the  hemisphere  of  tlie  cerebrum,  immediately 
In-hind  the  c(mnnencement  of  the  fissure  of  Rolando.  From  the  jHjint  where  the 
fissure  turns  upward  to  reach  the  margin  of  the  hemisphere  there  is  freciuently 
found,  following  the  original  <lirection  of  the  calloso-marginal,  a  small  fissure 
which  separates  the  quadrate  lobule  from  the  gyrus  fornicatus.  This,  under  the 
name  of  the  sub{)arietal  fissure,  is  a  ]>raneh  of  the  calloso-marginal,  as  is  also  the 
paracentral  fissure.  The  calloso-niarLrinal  fissure  is  not  infre<juently  bridged  over 
in  places  ]>v  secondary  convolutions  which  connect  the  marginal  gyrus  with  the 
gyrus  fornicatus. 

The  callosal  fissure,  oi*  ventricle  of  the  corpus  callosum,  commences  Ixdow 
the  rostrum,  follows  the  sui)erior  surface  of  the  corpus  callosum,  and  terminates 
behind  the  si)lenium  of  the  corpus  callosum  in  the  hipi>ocampal  fissure. 
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The  gyrus  fornicatus  lies  between  the  calloso-marginal  fissure  and  the  callo 
sal  fissure.  It  commences  in  front  of  the  anterior  perforated  space,  between  the 
rostrum  of  the  corpus  callosum  and  the  marginal  convolution,  follows  the  super- 
ficial surface  of  the  corpus  callosum,  and  tenninates  below  the  splenium  of  the 
corpus  callosum  in  a  narrow  extremity,  the  isthmus^  which  joins  the  hippocampal 
convolution. 

The  Limbic  Lobe  includes  a  number  of  convolutions  •arranged  in  a  ring-like 
manner ;  some  of  the  parts  are  quite  rudimentary  in  the  human  brain,  and  are  the 
representatives  of  more  highly  developed  structures  in  some  of  the  lower  animals. 
The  limbic  lobe  is  made  up  of  the  gyrus  fornicatus,  hippocampal  gyrus,  the  rudi- 
mentary gyrus  supra-callosus  of  Zuckerkandl  (formed  by  the  peduncles  of  the 
corpus  callosum,  fascia  dentata,  and  the  longitudinal  striae  on  the  upper  surface  of 
the  corpus  callosum),  together  with  half  of  the  fornix  and  the  corresponding 
lamina  of  the  septum  lucidum.  This  lobe  is  bounded  by  the  calloso-marginal  and 
collateral  fissures,  and  each  extremity  of  it  is  continuous  with  one  of  the  roots  of 
the  olfactory  tract. 

CRANIO-CEREBRAL  TOPOGRAPHY. 

Sensory  and  Motor  Areas. — Having  completed  the  study  of  the  fissures,  the 
lobes,  and  the  convolutions  of  the  hemisphere  of  the  cerebrum,  consider  the  func- 
tions of  the  convolutions  in  certain  areas  of  the  surfaces  of  the  cerebrum  before 
commencing  the  dissection  of  that  part  of  the  brain.  The  two  principal  regions 
of  the  hemisphere  are  the  motor  area  and  the  sensor}^  area.  The  motor  area  com- 
prises the  posterior  ends  of  the  superior,  middle,  and  inferior  frontal  convolutions, 
the  ascending  frontal  convolution,  the  ascending  parietal  convolution,  and  the 
adjoining  part  of  the  superior  parietal  convolution.  The  sensory  area  of  the 
surface  of  the  cerebrum  has  been  imperfectly  outlined  on  account  of  the  greater 
difficulty  attending  its  localization. 

The  Silent  Region. — The  anterior  two-thirds  of  the  superior,  middle,  and 
inferior  frontal  convolutions,  or  that  portion  of  the  frontal  lobe  which  practically 
lies  in  advance  of  the  coronal  suture  with  the  brain  in  its  natural  position,  is  the 
prefrontal  or  silent  region  of  the  brain,  where,  if  a  lesion  be  present,  it  does  not  give 
rise  to  any  localizing  symptom?.  The  author  has  frequently  seen  the  prefrontal 
region  severely  injured  in  gunshot  woun<ls  with  entire  absence  of  any  paralytic 
symptoms.  He  has  also  seen  eases  of  ahsrc'j^s  of  this  region  with  similar  absence  of 
any  localizing  symptoms.  One  case  in  ])articular  in  his  experience  was  that  of  a 
large  abscess  of  the  left  prefrontal  region,  which  followed  a  punctured  fracture 
of  the  cribriform  plate  of  the  ethmoid  hone.  The  patient  was  a  1)oy,  who,  while 
playing  with  a  hoisted  umbrella,  threw  it  up  in  the  air.     In  its  descent  it  turned,  • 
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and  a  portion  of  one  of  the  ribs  passed  into  his  left  nostril  and  penetrated  the 
cranial  cavity,  fracturing  the  cribriform  plate  of  the  ethmoid  bone,  tearing  through 
the  dura  mater,  and  finally  entering  the  frontal  lobe.  A  brain  abscess  developed 
— so  considered  at  the  time  and  afterward  proved  by  autopsy.  The  collection 
occupied  the  left  prefrontal  lobe,  and  at  no  time  in  the  course  of  the  disease  were 
there  any  localizing  symptoms.  The  function  over  which  this  region  of  the  brain 
is  believed  to  preside- is  that  of  the  higher  mental  faculties,  and  in  disease  or 
injury  of  this  region,  particularly  upon  the  left  side,  there  is  very  apt  to  be  more 
or  less  hebetude,  dullness  of  intellect,  and  lack  of  self-control. 

Motor  Centers. — The  motor  area  embraces  the  centers  which  preside  over  the 
movements  of  the  opposite  side  of  the  body,  and  is  conveniently  divided  into 
thirds — an  upper,  a  middle,  and  a  lower.  The  upper  third  includes  the  centers 
which  control  the  movements  of  the  muscles  of  the  lower  extremity ;  the  middle 
third,  the  centers  which  control  the  movements  of  the  muscles  of  the  upper 
extremity ;  and  the  lower  third,  the  centers  which  control  the  movements  of  the 
muscles  of  the  face,  the  mouth,  and  the  tongue.  It  would  seem  from  recent 
investigation  that  the  centers  for  tactile  sensation-  are  located  in  the  same  area  as 
that  occupied  by  the  motor  centers,  for  some  loss  of  tactile  sense  may  accompany 
motor  paralysis ;  hence  the  centers  about  to  be  described  are  at  times  referred  to 
as  the  sensori-motor  areas.  There  is  some  evidence  in  favor  of  locating  the  centers 
for  musculnr  sense  in  the  region  just  posterior  to  the  motor  area,  in  the  neighbor- 
hood of  the  great  longitudinal  fissure.  The  following  is  a  detailed  description  of 
the  location  of  the  individual  centers  of  the  motor  and  sensory  areas  (Ferrier) : 
The  centers  which  control  the  movements  of  the  opposite  leg  and  foot,  such  as  are 
concerned,  for  example,  in  walking,  are  situated  in  the  anterior  part  of  the  supe- 
rior parietal  convolution,  at  its  junction  with  the  ascending  parietal,  in  the 
paracentral  lobule  and  part  of  the  quadrate  lobule.  The  upper  part  of  the 
ascending  frontal  convolution  with  the  neighboring  part  of  the  base  of  the  superior 
frontal  convolution  include  the  centers  which  control  the  various  complex  move- 
ments of  the  arms  and  legs,  such  as  climbing,  swimming,  etc.  The  posterior  third 
of  the  superior  frontal  convolution  anterior  to  the  junction  of  its  base  with  the 
ascending  frontal  includes  the  centers  for  the  forward  extension  of  the  arm  and 
hand,  as  in  reaching  forth  the  hand  to  touch  something  in  front.  The  upi>er  part 
of  the  middle  third  of  the  ascending  frontal  convolution  includes  the  centers  for 
those  movements  of  the  hand  and  forearm  which  call  into  action  the  biceps,  as 
supination  of  the  hand  and  flexion  of  the  forearm.  The  ascending  frontal 
convolution,  at  about  the  junction  of  its  middle  and  lower  thirds,  includes  the 
cenlei's  which  control  the  action  of  the  elevators  and  depres?soi*s  of  the  angle  of 
the  mouth. 
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The  base  of  the  third  frontal  convolution  and,  to  a  slight  degree,  the  lower 
end  of  the  ascending  frontal  and  ascending  parietal  convolutions  include  the 
centers  for  the  movements  of  the  lips  and  tongue  in  talking.  This  region  is 
known  as  Brocage  reffian,  disease  of  which  on  the  left  side  causes  aphasia,  or  loss  of 
the  power  of  speech.  The  speech  center,  however,  is  not  always  in  the  left  side  of 
the  brain.  In  left-handed  persons  it  is  located,  as  has  been  demonstrated  clini- 
cally, in  the  base  of  the  right  tliird  frontal  convolution. 

Apliosia  is  of  two  varieties,  the  motor  or  ataxic,  and  the  sensory  or  amnesic. 
In  the  motor  variety  there  is  inability  to  properly  coordinate  the  muscles  presiding 
over  articulation,  while  in  the  sensory  variety  there  is  loss  of  memory  for  words. 
The  speech  center  is  connected  with  the  centers  of  hearing  and  vision  through  the 
medium  of  the  associating  fibers  of  the  cerebrum,  and  also,  through  the  medium 
of  the  speech  tract,  with  the  centers  in  the  medulla  oblongata  which  give  origin 
to  the  nerves  which  are  employed  in  speech.  Only  through  this  connection 
between  the  speech  center,  the  centers  of  hearing,  and  the  centers  of  vision  can 
the  two  forms  of  sensory  aphasia — namely,  word-deafness  and  word-blindness — 
be  understood.  The  ability  to  write  is,  as  a  rule,  lost  in  cases  of  destruction  of 
the  motor  area  for  speech. 

The  lower  third  of  the  ascending  parietal  convolution,  at  its  junction  with  the 
inferior  parietal,  includes  the  center  which  controls  the  movements  of  the  platysma 
myoides  muscle  in  bringing  about  retraction  of  the  angle  of  the  mouth.  The  base 
of  the  middle  frontal  convolution  includes  the  center  for  lateral  movements  of  the 
head  and  eyes,  with  elevation  of  the  eyelids  and  dilatation  of  the  pupil.  The 
middle  third  of  the  ascending  parietal  convolution  includes  the  centers  for  the 
movements  of  the  fingers  and  wrist. 

The  cortical  centers  for  the  different  muscles  and  limbs  overlap  to  a  certain 
extent,  so  that  while  there  is  a  more  or  less  distinct  focus  of  representation  for  a 
given  set  of  muscles,  adjacent  parts  of  the  cortex  are  also  concerned  in  governing 
the  muscles  presided  over  by  the  focus ;  hence  total  paralysis  does  not  necessarily 
follow  removal  of  a  limited  area  of  the  cortex  of  the  cerebrum. 

The  supra-marginal  and  angular  convolutions,  in  addition  to  the  occipital 
lobe,  include  the  centers  of  insion ;  these,  taken  together,  have  been  termed  by 
Ferrier  the  occipito-angular  region.  The  posterior  part  of  the  superior  temporo- 
sphenoid  convolution  includes  the  centers  of  hearing.  The  anterior  extremity  of 
the  hippocampal  convolution  or  uncus  includes  the  center  of  smell,  while  in  close 
proximity  to  the  center  of  smell  is  the  center  of  taMe.  The  convolution  of  the 
corpus  callosum  and  the  posterior  part  of  the  hippocampal  convolution  include 
the  center  of  touch. 

Each  occipital  lobe  receives  visual  impulses  from  one-half  of  both  retinse,  so 
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Iliat  (I  unilateral  cerebral  lesion  may  produce  what  is  known  as  licmiavojmii,  a 
symmetric  defect  in  the  field  of  vision  of  the  two  eyes. 

Disease  of  the  Cortex  of  the  Cerebrum. — Irritation  of  the  motor  area,  as  hy  a 
small  meningeal  hemorrhage,  meningitis,  or  the  application  of  a  weak  Faradic 
current,  causes  twitcliing  or  convulsive  movements  of  the  muscles  of  the  opposite 
side.  When  the  motor  area  is  destroyed  hy  disease  or  injurj',  there  is  conipk-te 
paralysis  of  motion  of  the  ojiposite  side.  If  both  the  motor  and  the  sensory 
areas  are  involved  in  the  pathologic  process,  both  sensation  and  motion  of  the 
opposite  side  will  be  affected.  In  trephining  for  focal,  or  Jacksonian,  epilepsy  it 
is  customary  when  the  brain  cortex  lias  been  exposed  to  applj'  a  weak  FarHdif 
current  to  that  portion  believed  to  include  the  centers  wliich  are  concerned  in 
the  initial  convulsive  seizure ;  in  other  words,  the  con\^llsive  movements  which 
the  patient  exhibited  during  the  attacks  are  reproduced  by  the  application  of 
the  current.  In  this  manner  the  ditferent  centers  presiding  over  the  various 
movements  of  tlie  opposite  side  can  be  located.  When  the  affected  centers  have 
been  definitely  located,  the  entire  thickness  of  the  gray  matter  in  the  affected 
area  is  excised.  This '  naturally  results  in  paralysis  of  the  parts  over  whose 
motion  they  have  heretofore  presided.  The  arrest  of  any  bleeding  and  closing  and 
dressing  the  wound  complete  the  operation.  It  is  hardly  necessarj*  to  say  that 
if  a  lesion  such  as  an  enlarged  Pacchionian  body,  a  cyst,  a  cicatrix,  or  a  neoplasm 
is  found,  it  should  bo  excised.  This  operation  demonstrates,  therefore,  the  effect 
of  both  irritation  and  destruction  of  the  motor  area.  In  following  up  the  cases 
of  Jacksonian  epilepsy  treated  by  operation,  it  is  interesting  to  note  that  the 
paralysis  which  follows  the  excision  of  the  cortex  diminishes,  after  a  time,  to 
such  an  extent  as  to  permit  of  a  return  of  the  convulsions.  These  operations, 
therefore,  afford  hut  tem]X)rary  relief  in  the  great  majority  of  cases.  The  return 
of  function  occui-s  through  the  compensatory  action  of  the  neighboring  cells. 

Abolition  of  the  function  of  certain  groups  of  centers  in  the  motor  area  of  the 
cortex  cerebri  results  in  one  or  other  of  the  following  varieties  of  paralysis :  If  of 
the  arm  and  leg,  it  is  called  brachio-crural  paralysis,  or  hemiplegia  ;  if  of  the  leg 
alone,  crural  monoplegia  ;  if  of  the  arm  alone,  brachial  monople^a :  and  if  of 
the  face  alone,  facial  monoplegia.  Facial  monoplegia  seldom  occurs  alone,  and  is 
most  commonly  associated  ^ith  aphasia,  owing  to  the  close  proximity  of  the  facial 
and  speech  centers. 

The  centers  of  hearing,  vision,  smell,  and  taste  may  be  irritated  by  various 
lesions,  so  that  hallucinations  of  these  senses  may,  like  motor  disturbances,  arise 
from  irritation  of  the  motor  cortex.  Thus,  the  so-called  sensory  equi%'alent  of  a 
Jacksonian  convulsion  is  produced,  and  from  the  character  of  this  attack  deduc- 
tions as  to  tlio  location  of  the  lesion  may  be  drawn. 
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Dissection. — Shave  the  scalp  upon  one  side  of  the  head,  and  upon  the  other, 
turn  its  entire  thickness  down  in  one  flap.  Upon  tliat  side  where  the  skull  wall  is 
exposed  remove  half  of  the  calvaria  with  a  saw  or  a  chisel  and  mallet.  Next 
reflect  the  dum  mater  in  one  flap  and  dissect  off*  the  arachnoid  and  pia  mater  to 
expose  the  fissures  and  convolutions. 

A  familiarity  with  certain  of  the  cranial  landmarks  is  essential  in  the  study 
of  cranio-cerebral  topography.  These  include  the  glabella  (a  point  between  the 
eyebrows),  the  frontal  eminence,  the  external  angular  process  of  the  frontal  bone, 
the  zygomatic  arch,  the  preauricular  fossa  (the  depression  in  front  of  the  tragus  on 
a  level  with  the  upper  border  of  the  external  auditor}''  meatus),  the  ext<3rnal 
auditory  meatus,  the  mastoid  process,  the  parietal  eminence,  and  the  external 
occipital  protuberance  or  inion. 

The  Lower  Level  of  the  Cerebrum. — A  line  drawn  horizontallv  across  the 
forehead  through  the  upper  part  of  the  glabella  approximately  corresponds  to  the 
lower  level  of  the  cerebrum  in  fi'ont.  A  line  drawn  from  the  external  angular 
process  of  the  frontal  bone  through  the  preauricular  fossa  to  the  external  occipital 
protuberance  approximately  corresponds  to  the  lower  level  of  the  cerebrum  at  the 
aides  and  behind.  The  cerebellum  lies  below  that  }X)rtion  of  the  last-mentioned 
line  included  between  the  posterior  border  of  the  mastoid  process  and  the  inion. 

Longitudinal  and  Transverse  Fissures. — A  line  drawn  from  the  glabella  over 
the  vertex  and  along  the  median  line  to  the  inion  corresponds  to  the  position  of 
the  longitudinal  fissure.  A  line  drawn  from  the  inion  along  the  superior  curved 
line  of  the  occipital  bone  to  a  point  an  inch,  or  2.5  centimeters,  alx)ve  the  external 
auditory  meatus  corresponds  to  the  position  of  the  trans veree  fissure. 

Fissure  of  Sylvius. — ^To  indicate  the  position  of  the  fissure  of  Sylvius,  draw 
a  line  from  a  point  one  and  one-fourth  inches,  or  three  centimeters,  behind  the 
external  angular  process  of  the  frontal  bone  to  a  point  three-fourths  of  an  inch,  or 
two  centimeters,  below  the  most  prominent  part  of  the  parietal  eminence.  The 
first  three-fourths  of  an  inch,  or  two  centimeters,  of  the  line  represent  the  main 
fissure ;  and  the  remainder  of  the  line,  the  horizontal  limb  of  the  fissure.  The 
ascending  limb  of  the  fissure  is  represented  by  drawing  a  line  one  inch,  or  2.5 
centimeters,  in  length  vertically  upward  from  the  point  of  termination  of  the  main 
fissure — that  is,  three-fourths  of  an  ineli,  or  two  centimeters,  from  its  commence- 
ment, or  five  centimeters  behind  the  external  anovular  process  of  the  frontal  bone. 

Reid's  base  line  is  drawn  from  the  lower  border  of  the  orbit  through  the 
center  of  the  external  auditory  meatus.  This  line  is  of  assistance  in  locating  the 
fissure  of  Rolando. 

Fissure  of  Rolando. — To  represent  the  iK)sition  of  the  fissure  of  Rolando, 
first  draw  two  perpendicular  lines  from  the  base  line  to  the  line  representing  tlie 
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position  of  the  great  longituiUual  fissure,  Tlie  anterior  of  these  passes  through 
the  preauricular  fossa,  and  the  posterior  passes  along  tlie  jiosterior  boi-der  of  the 
mastoid  process.  From  the  point  of  intersection  of  the  jwslerior  perpend iciilar  line 
with  that  of  the  great  longitudinal  Assure  to  the  point  of  intersection  of  the  ante- 
rior porjiendtculHr  line  with  that  of  the  horizontal  limb  of  the  fissure  of  Sylviii?, 
draw  a  third  line,  which  rejiresenta  the  position  of  the  fissure  of  Rolando.  The 
fissure  of  Rolando  may  also  he  located  by  drawing  a  line  downward,  outwani,  and 
forward  from  a  [Mint  one-half  of  an  iuch,  or  one  centimeter,  behind  a  point  mid- 
way between  the  glabella  and  inion  and  at  an  angle  of  71,5  degi-ees  with  (he 
anterior  portion  of  tlie  line  for  the  longitudinal  fissure.  The  angle  fonned  by  the 
fissure  of  Rolando  and  the  anterior  portion  of  the  longitudinal  fissure  varies,  Init, 
in  any  instance,  the  line  for  the  fissure  is  merely  an  approximate  guide.  The 
fissure  measures  about  three  and  three-eighth  inches,  or  eight  aixl  one-half  centi- 
meters, in  length.  Upon  each  aide  of  and  running  jiarallel  with  the  fissure  of 
Rolando  are  the  ascending  frontal  and  ascending  parietal  convolutions,  eftcli  of 
which  occupies  a  space  atx)ut  three-fourths  of  an  inch,  or  two  centimeters,  in 
wiiltii. 

Parieto-occipital  fissure. — Extend  tlie  line  indicating  the  horizontal  liml>  of 
the  fissure  of  Sylvius  backward  to  that  of  the  longitudinal  fissure,  and  the  lateral 
limb  of  the  parieto-occipital  fissure  will  be  representi'd  by  about  the  posterior 
inch,  or  2.5  centimeters,  of  this  line.  The  lateral  portion  of  the  parieto-occipital 
fissure  is  also  found  from  three  to  three  and  one-half  inches,  or  eight  to  nine 
centimeters,  above  the  external  occipital  protuberance. 

Frontal  Lobe. — Through  the  medium  of  the  lines  indicating  the  course  of  the 
primary  fissures  of  the  hemisphere  the  lobes  arc  mapped  out.  The  frontal  lobe 
lies  external  to  the  line  of  the  longitudinal  fissure,  in  front  of  the  line  of  the 
fissure  of  Rolando,  and  alxive  the  lines  for  the  lower  level  of  the  cerebrum  and  for 
the  main  and  horizontal  limbs  of  the  fissure  of  Sylvius.  The  course  of  tli*' 
secondary'  fissures  and  the  position  of  the  convolutions  of  this  lobe  will  be  repre- 
sented by  the  following  lines:  A  line  drawn  from  the  snpra-orbitjil  notch  back- 
ward and  parallel  with  the  line  of  the  longitudinal  fissure  to  within  alwut  three- 
fourths  of  an  inch,  or  two  centimeters,  of  the  line  of  the  fissure  of  Rolando 
indicates  the  course  of  the  8ii]jerior  frontal  sulcus.  A  line  drawn  from  tlie 
external  angular  pnwess  of  the  frontal  bone  upwanl  and  Imckwai-d  nloug  the 
temporal  ridge  to  within  aliout  three-fourths  of  an  inch,  or  two  centimeters,  of  the 
line  of  the  fissure  of  Rolando  indicates  the  course  of  the  inferior  frontal  fissure. 
A  line  drawn  three-fourths  of  an  inch,  or  two  centimeters,  in  front  of,  and  [uirallcl 
with,  the  lower  two-thirds  of  the  line  of  the  fissure  of  Rolando  indicates,  approxi- 
mately, the  course  of  the  precentral  fissure.     The  superior  frontal  convolnlion 
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corresponds  to  llie  interval  between  the  lines  of  the  longituiliniil  ami  superior  ' 
frontal  fissures.  The  middle  frontal  convolution  corresponds  to  the  inten-al 
Ix'tWfon  the  lines  of  the  snjierior  and  inferior  frontal  fissures.  The  inferior 
f  rnntal  convolution  corresponds  to  the  inter\-al  between  the  line  of  tlie  inferior 
frontal  fissure  and  the  lines  representing  the  fissure  of  Sylvius  and  the  lower  level 
of  the  cerebrum  in  front.  The  ascending  frontal  convolution  corresponds  to  the 
interval  between  the  lines  of  the  fissure  of  Rolando  and  the  precentral  fissure. 

The  Parietal  Lobe  lies  between  the  lines  of  tlic  longitudinal  fissure  and  the 
hiorizonlal  limb  of  the  fissure  of  Sylvius,  and  between  the  line  of  the  fissure  of 
Iriolando    and    that   of    the   lateral    limb    of    the    parieto-occipital    fissure.       The 
Vioundarj-  between  the  parietal  and  occipital  lobes  is  indicated  approximately  by  a 
line  drawn  from  the  lateral  limb  of  the  parieto-occipital  fissure  to  the  posterior 
l:K>rder  of  the  base  of  the  mastoid  process.     The  course  of  the  intra-parietol  fissure 
jind  the  position  of  the  convolutions  of  the  parietal  lobe  are  represented  as  follows  : 
To  indicate  the  course  of  the  intra-parietal  fissure,  draw  from  a  point  one-half  of 
an  inch,  or  one  centimeter,  external  to  the  end  of  the  lateral  limb  of  the  parieto- 
occipital fissure  to  a  point  three-fourths  of  an  inch,  or  two  centimeters,  behind  the 
lower  end  of  the  fissure  of  Rolando,  a  line  which  is  convex  forward  ;  the  lower 
third    of    the  line    should    run    parallel    wilh    the  fissure    of    Rolando.      The 
inler\-al  bounded  by  this  line  and  the  lines  of  the  fissures  of  Rolando,  the  longi- 
tudinal fissure,  and  the  lateral  limb  of  the  |>arieto-occipital  fissure  will  corrc8[X)hd 
to  the  asceniling  and  sujierior  parietal  convolutions.     The  ascending  parietal  con- 
volution runs  [Mii'allel  with  the  line  of  the  fissure  of  Rolando,  and  corresponds  to 
the  space  directly  behind  it  to  the  extent  of  three-fourths  of  an  inch,  or  two  centi- 
raeters,  while  the  remaining  portion  of  the  space  included  in  the  above  boundariea 
corresponds  to  tlio  superior  parietal  convolution.     The  inferior  parietal  convolu- 
tion, including  the  supm-mai^inal  and  angular  gyri,  corresponds  to  the  interval 
Ixiuudcd  by  the  line  of  the  intra-parietal  fissure,  that  of  the  horizontal  limb  of  the 
fisBure  of  Sylvius,  and  the  line  drawn  from  the  lateral  limb  of  the  parieto-occipital 
tWure  lo  the  jKisterior  margin  of  the  base  of  the  mastoid  process.     The  supra- 
uiarginfll  gyrus  lies  under  the  most  prominent  part  of  the  parietal  eminence. 

The  Occipital  Lobe  lies  behind  the  line  drawn  from  the  lateral  limb  of 
the  parieto-oocipital  fissure  to  the  posterior  margin  of  the  base  of  the  mastoid 
process. 

The  Temporal  or  Temporo-sphenoid  Lobe  lies  below  the  line  of  the  horizontal 
limb  of  the  fissure  of  Sylvius  and  above  the  upper  border  of  the  zygoma,  and  a 
liue  representing  the  continuation  of  the  latter  backward  to  a  point  slightly  above 
the  superior  curved  line  of  the  occipital  bone.  The  posterior  Iwiundary  of  this 
lobe  corresponds  approximately  to  a  Hue  drawn  from  the  external  portion  of  the 
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parieto-occipital  fissure  to  the  posterior  limit  of  the  base  or  root  of  the  mastoid 
process.  This  lobe  in  front  reaches  as  far  as  the  posterior  superior  border  of  the 
malar  bone.  A  line  drawn  parallel  with  and  one  inch,  or  two  and  one-half  centi- 
meters, below  the  line  of  the  horizontal  limb  of  the  fissure  of  Sylvius  indicates  the 
course  of  the  superior  temporo-sphenoid  fissure.  A  line  drawn  parallel  with  and 
three-fourths  of  an  inch,  or  two  centimeters,  below  the  latter  line,  indicates  the 
course  of  the  middle  temporo-sphenoid  fissure.  The  superior  temporo-sphenoid 
convolution  corresponds  to  the  interval  between  the  line  of  the  horizontal  limb  of 
the  fissure  of  Sylvius  and  the  line  of  the  superior  temix)ro-sphenoid  fissure.  The 
middle  temporo-sphenoid  convolution  corresponds  to  the  inter\"al  between  the  lines 
of  the  superior  and  middle  temporo-sphenoid  fissures. 

Individual  Variations  and  How  to  Determine  Them. — It  is  to  be  borne  in 
mind  that  the  brain  of  one  individual  differs  from  that  of  another,  and,  therefore, 
there  is  no  method  which  will  in  all  instances  represent  the  i>osition  of  the  fissures 
and  convolutions  with  absolute  correctness.  After  the  brain  cortex  is  exposed  in 
an  operation,  the  Faradic  current  can  be  applied  to  decide  what  portion  of  the 
motor  area  of  the  cortex  has  been  exix)sed.  It  can  be  readily  appreciated  that 
through  so  small  an  opening  as  that  made  by  the  trephine  it  is  scarcely  possible 
to  recognize  special  fissures  and  convolutions,  especially  when  we  recollect  how 
difficult  it  is  at  times  to  locate  them  in  the  dissection  of  the  brain. 

Indications  for  Trephining. — Excluding  trephining  for  fracture  of  the  skull, 
the  cranial  cavity  is  opened  for  one  of  several  purposes — namely,  to  expose  the 
superior  and  inferior  maxillar}^  nerves  wlien  it  is  purj>osod  to  excise  one  or  both 
for  trifacial  neuralgia  ;  for  the  removal  of  the  Cuisserian  ganglion,  as  described  ; 
to  remove  a  blood  clot ;  to  control  hemorrhage  from  one  or  both  branches  of  the 
middle  meningeal  artery  ;  to  open  the  lateral  sinus  in  septic  thrombosis  constMjuent 
upon  middle  ear  disease  ;  to  remove  part  of  the  brain  cortex,  as  in  Jacksonian 
epilepsy  ;  to  remove  a  brain  tumor  or  a  foreign  l)0(ly  ;  to  evacuate  an  abscess ;  to 
relieve  intra-cranial  pressure  ;  to  tap  the  lateral  ventricles  ;  for  the  relief  of  other- 
wise uncontrollal)le  headache  when  the  point  of  greatest  pain  can  be  located  ;  and 
for  traumatic  epilei>sy. 

To  Expose  the  Lateral  Sinus. — In  septic  thn^mbosis  of  the  lateral  sinus  con- 
sequent upon  mid<lle  ear  disease  that  ])()rtion  of  the  sinus  in  relation  with  the 
mastoid  process,  tlie  sigmoid  ])ortion,  is  exi)Ose(l.  To  reach  this  ]>ortion,  first  draw 
two  lines,  one  vertical  through  the  middle  of  the  mastoid  process,  and  a  s<H*ond  on 
a  level  with  the  roof  of  the  external  auditory  meatus  and  at  a  right  angle  to  the 
first.  At  the  i)oint  of  junetion  of  these  two  lines  a|)])ly  the  center  pin  of  a  one-inch 
trephine.  The  most  superlieial  ]>ortion  of  this  sinus  is  not  so  deeply  situateil  as 
the   mastoid  antrum,  being,  as  a  rule,  about  one-fourth  of  an  inch,  or  six  milli- 
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meters,  from  the  surface  of  the  bone.  Before  removing  the  clot  from  the  sigmoid 
siDus  the  internal  jugular  vein  should  be  ligated,  to  control  hemorrhage  and 
prevent  dissemination  of  emboli.  As  a  thrombus  of  the  sigmoid  siuns  seldom 
occurs  except  as  a  complication  of  disease  of  the  mastoid  antrum,  the  latter  is 
usually  opened  first,  and  then  it  is  desii-able  to  expose  the  sinus  on  its  anterior 
uspect  by  removing  tlie  bony  tissue  between  the  antrum  and  the  sinus,  which 
often  contains  the  channels  through  which  the  sinus  has  become  infected. 

Localized  Affections. — In  operating  for  focal  epilepsy,  brain  tumor,  or  blood 
clot  the  trephine  is  applied  to  the  skull  directly  over  the  part  of  the  brain  believed 
to  be  the  site  of  involvement,  as  determined  by  localizing  symptoms.  The  lines 
which  indicate  the  courses  of  the  fissures  are  the  principal  guides. 

Foreign  Bodies. — In  the  removal — or  perhajis  it  would  be  better  to  say  the 
attempt  at  removal — of  a  foreign  body,  as  these  are  most  commonly  bullets  and  in 
the  majority  of  cases  located  with  difficulty,  the  cranial  cavity  is  attacked  at  the 
wound  of  entrance.  The  operation  of  trephining  in  this  class  of  cases  increases 
the  chance  of  finding  the  foreign  body  and  establishes  drainage. 

Temporo- sphenoid  Abscess. — The  most  common  forms  of  intra-crauial 
abs*.'ess  are  t«mi>oro-sphenoid,  cerebellar,  and  extradural,  which  are  usually 
the  result  of  middle  ear  disease.  In  operating  for  temporo-sphenoid  abscess, 
which  is  usually  located  in  the  postfirior  half  of  the  lolje,  first  draw  two  parallel 
lines  at  right  angles  to  Reid's  base  line,  the  anterior  passing  through  the  center 
of  the  external  auditory  meatus,  and  the  other  about  one  and  one-fourth  inches. 
or  three  centimeters,  behind  it.  Apply  the  center  pin  of  the  trephine  over  a 
point  one  and  one-fourth  inches,  or  three  centimeters,  above  Reid's  base  line  and 
between  the  two  vertical  lines  (Barker). 

Cerebellar  Abscess. — In  operating  for  cerebellar  abscess,  which  is  usually 
eilunted  in  the  front  and  outer  part  of  the  hemisphere  of  the  cerebellum,  apply  the 
center  pin  of  the  trephine  at  a  point  one  and  one-half  inches,  or  four  centimeters, 
liehind  the  center  of  the  external  auditurj-  meatus,  and  one  inch,  or  two  and  one- 
half  centimeters,  below  Reid's  base  line  (Barker). 

Extradural  Abscess. — The  point  over  which  to  trephine  in  extradural  or 
sulidural  abscess  must  depend,  in  a  great  degree,  upon  the  presence  of  localizing 
sj'mptoms.  The  constitutional  evidences  of  pus  and  the  history  of  the  case, 
together  with  circumscribed  edema  and  localizing  symptoms,  such  as  spastic  con- 
traction or  paresis  of  certain  muscles,  would  constitute  the  most  reliable  guides. 
Septic  meningitis,  as  far  as  the  constitutional  symptoms  are  concerned,  frequently 
so  closely  simulates  cerebral  abscess  that  a  differential  diagnosis,  in  the  absence  of 
localizing  symptoms,  is  impossible. 

To  Tap  the  Lateral  Ventricles  apply  the  center  pin  of  the  trephine  one  and 
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one-quarter  inches,  or  three  centimeters,  behind  the  center  of  the  external  auditory 
meatus  and  the  same  distance  above  Reid's  base  line.  The  ventricle  is  reached  by 
carrying  a  grooved  director  obliquely  forward  and  upward  toward  a  point  two  and 
one-half  to  three  inches,  or  six  to  seven  and  one-half  centimeters,  above  the  oppo- 
site external  auditory  meatus.  The  distance  to  which  the  grooved  director  must 
be  inserted  to  reach  the  ventricle  is  from  two  to  two  and  one-quarter  inches,  or  five 
to  five  and  one-half  centimeters  (Keen). 

Headache  and  Traumatic  Epilepsy. — In  otherwise  uncontrollable  headache, 
when  the  point  of  greatest  pain  can  be  located,  the  trephine  is  applied  at  that 
point.  In  traumatic  epilepsy  the  trephine  is  applied  to  the  site  of  the  original 
injury. 

Craniectomy,  or  removal  of  a  section  of  the  calvaria  to  allow  expansion  of 
the  brain  in  cases  of  idiocy,  is,  in  the  author's  opinion,  inadvisable,  and  might  he 
compared  to  removal  of  a  section  of  a  nutshell  to  allow  increased  growth  of  a 
nut,  the  kernel  of  which  is  dead. 


THE  INTERIOR  OF  THE  CEREBRUM. 

Material. — In  order  to  study  the  brain  to  the  best  advantage  the  dissector, 
previously  remarked,  should  have  at  least  two  preserved  brains  at  his  disposal. 
One  brain  may  be  used  for  the  study  of  the  fissures,  convolutions,  and  interior  of 
the  brain  ;  and  the  other  for  making  sections  of  the  brain. 

Dissection. — Having  completed  the  study  of  the  fissures  and  the  convolu* 
tions,  next  examine  the  interior  of  the  cerebrum.  Place  the  brain  on  its  base,  and 
sej)anile  tlie  hemispheres  of  the  cerebrum,  to  widen  the  longitudinal  fissure,  thus 
exjjosing  the  l)ottom  of  the  fissure.  This  is  formed  in  great  part  by  a  mass  of 
white  matter, — the  corfjus  eallosuni,  or  the  great  transverse  commissure  of  the 
cerebrum, — wliile  in  front  of  and  behind  the  corinis  callosum  the  fissure  extends 
without  interruption  to  the  base  of  the  l)rain.  Make  a  horizontal  section  of  one  or 
both  hemispheres  on  a  level  with  the  floor  of  the  longitudinal  fissure.  When  both 
hemispheres  are  sliced  away  to  the  level  of  the  floor  of  the  longitudinal  fissure,  the 
ui)i>er  surface  of  the  corpus  callosum  is  well  exi)0sed.  The  corpus  callosum  can 
now  be  studied  from  two  ]>oints  of  view  :  from  al)ove  in  the  present  dissection,  and 
from  the  side  by  looking  at  its  sa<j:ittal  section,  s(»en  in  the  preparation  previously 
made  by  severing  the  two  halves  of  the  brain  in  the  line  of  the  longitudinal 
lissure. 

The  Corpus  Callosum,  the  ^reat  transverse  commissure  of  the  cerebnnn,  is  a 
transverse  ]>an<l  of  white  matter  which  spans  the  lon<j^itu(linal  fissure  and  connects 
the  hemispheres  of  the  cerebrum  lor  nearly  half  their  length.     The  falx  cerebri 
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toUL-hes  tlie  posterior  porlioii  of  llio  corpus  callosuni ;  the  greater  part  of  the  Ixtdy 
of  the  corpus  callosum  and  ils  antorior  extremity  are  separated  for  a  considerable 
distance  from  the  falx  cerebri.  The  corpus  callosum  is  slightly  convex  from  before 
b&ckward  on  the  upper  surface,  is  between  three  and  four  inches,  or  seven  to  ten 
centimeters,  in  length,  and  extends  nearer  to  the  anterior  than  to  the  posterior  end 
tftbe  cerebrum.  It  is  wider  behind,  where  it  measures  about  oue  inch,  or  two  and 
alf  centimeters,  and  is  thicker  at  each  end,  especially  at  the  posterior  extremity, 
^in  the  middle.  It  forms  the  roof  of  the  lateral  ventricles,  which  are  cavities 
1  within  the  hemispheres  of  the  cerebrum.  On  Us  dorsal  surface,  extending 
along  ils  middle  line,  a  linear  depression  exists,  tlie  raphe.  On  each  side  of  the 
raphe,  and  mnning  parallel  with  it,  are  two  sliglitly  elevated  longitudinal  hands, 
the  strife  longitudinales,  or  nerves  of  Lancisi.  External  to  these  are  the  faintly 
uiarki^'d  strife  longitudinales  laterales,  or  tseiiiEe  tects,  which,  with  the  brain 
intact,  underlie  iJie  convolutions  of  the  corpus  callosum,  or  gyri  fornieati.  The 
teeniee  tectte  are  separated  bundles  of  a  group  of  fibera  known  as  the  ciagulum, 
which  forms  part  of  the  callosal  and  hipiwcamjial  gyri.  The  filwrs  proper  of  the 
corpus  callosum  run  transversely,  as  iU  name,  the  great  transvei-se  commissufe, 
implies.  The  corpus  cfdlosum  consists  of  a  main  portion  or  body,  seen  best  on 
longitudinal  section,  and  of  two  extremities,  the  anterior  and  the  posterior. 

Tlic  anterior  extremity,  or  genu,  is  formed  by  the  bending  downward  and 
then  backward  of  the  corpus  callosum  ;  from  this  bend  it  is  continued  to  the  base 
of  Uie  brain  as  the  beak,  or  rostrum,  which  is  the  reflected  portion  of  the  genu,  and 
is  thin  and  narrow.  Within  the  concavit}'  of  the  genu  is  situated  the  septum  luci- 
dum,  which  contains  between  its  layers  the  fifth  ventricle.  The  rostrum  of  the 
oorpas  callosum  has  previously  been  described  with  the  base  of  the  brain  ;  it  is 
caimected  to  the  tuber  cinereum  by  the  lamina  cinerea.  It  gives  off  two  bauds  of 
white  substance,  which  are  continuations  of  the  ner\'es  of  Lancisi  and  form  the 
peduncles  of  the  coqius  callosum.  These  then  diverge  from  each  other  and  mn 
backward  and  outward  across  the  anterior  perforated  space  to  the  tips  of  the  tem- 
poral lobes,  meeting  the  iuner  roots  of  the  olfactory  tracts.  The  fibers  from  the 
genu  of  the  corpus  callosum  pass  outward  and  forward  and  then  inward,  into  the 
prefrontal  region,  forming  iha  forceps  mivor. 

The  posterior  extremity  of  the  corpus  callosum,  or  splenium,  is  formed  by 
a  betiding  of  the  corpus  i*al]n:<iini  dnwnward  and  forward  upon  itself,  thus  making 
a  free,  thickened,  rouu'led  bimler.  This  l>order  forms  the  upper  Ixjundary  of  the 
central  part  of  the  transverse  fissure,  and  beneath  it  passes  the  process  of  the  pia 
mater  known  as  the  velum  interpositum.  Tlie  splenium  is  connected  anteriorly 
with  the  fornix.  The  fibers  of  the  splenium  which  curve  outward  and  backward 
uvtT  the  posterior  horn  of  the  lateral  ventricle  constitute  the/creeps  major;  some 
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of  these  fibers  form  a  long,  rounded  elevation,  the  bulb  of  the  posterior  comu  of 
the  lateral  ventricle. 

The  under  surface  of  the  body  of  the  corpus  callosum  is  connected  along  the 
middle  Hne  with  the  fornix  and  the  septum  lucidum,  while  laterally  it  forms  the 
roof  of  the  lateral  ventricles. 

Dissection. — Make  two  sagittal  incisions  from  before  backward,  through  the 
corpus  callosum,  from  three-eighths  to  one-half  an  inch,  or  one  centimeter,  to  each 
side  of  the  median  line ;  this  will  open  the  lateral  ventricles — cavities  which 
occupy  the  interior  of  the  hemispheres  of  the  cerebrum.  To  expose  the  interior 
of  one  or  both  lateral  ventricles  so  as  fully  to  disclose  the  contained  structures,  cut 
away  with  a  pair  of  scissors  as  much  of  the  corpus  callosum  on  each  side  of  the 
incision  as  may  be  necessary.  This  dissection  will  not  open  the  middle  or  descend- 
ing cornu ;  to  accomplish  this  a  section  of  the  lateral  portion  of  the  hemisphere 
(temporo-sphenoid  lobe)  must  be  removed.  This  can  be  done  either  from  without 
inward  or  from  within  outward  by  following  the  course  of  the  comu  with  the 
scalpel. 

The  Lateral  Ventricles  (trihomed  ventricles,  ventriculi  tricomes)  are  two 
irregularly  shaped  cavities,  one  of  which  is  situated  in  each  hemisphere  of  the  cere- 
brum. They  communicate  with  the  third  ventricle  by  way  of  the  foramina  of 
Monro,  and  through  the  third  ventricle  with  the  fourth  ventricle,  by  way  of  the 
aqueduct  of  Sylvius,  or  iter  e  tertio  ad  quartum  ventriculum.  They  are  lined  by  a 
membrane,  the  ependyma,  whose  function  is  to  secrete  part  of  the  cerebro-epinal 
fluid.  Each  of  the  ventricles,  which  are  separated  in  front  by  a  vertical  partitioiii 
the  sei)tuni  lucidum,  consists  of  four  parts :  a  body,  or  central  portion,  and  three 
horns,  or  cornua.  The  cornua  are  designated  anterior,  middle  or  descending,  and 
posterior,  and  extend,  respectively,  into  the  frontal,  the  temporo-sphenoid,  and  the 
occij>ital  lobe  of  the  cerebrum. 

The  body  of  the  lateral  ventricle  is  triangular  in  shape  in  a  coronal  section, 
its  antero-])osterior  diameter  being  the  longest,  and  its  vertical  diameter  the 
shortest.  It  extends  from  the  foramen  of  Monro  to  the  splenium  of  the  corpus  cal- 
losum. It  is  bounded  above  by  the  corpus  callosum  ;  hdcrnaJJ]i,  by  the  }K)sterior 
narrow  portion  of  the  septum  lucidum,  and  the  attachment  of  the  corpus  callosum 
to  the  fornix  ;  and  cxtcrnalbi,  by  the  merging  angle  formed  by  the  corpus  cal- 
losum and  the  white  substance  of  the  hemisphere.  Its  floor  is  formed  by  the  fol- 
lowin<^  j)arts,  named  in  their  order  from  without  inward  :  the  intra-ventricular  [>or- 
tioii  of  the  cor])Us  striatum,  or  caudate  nucleus,  the  tjenia  semicircularis  and  a 
small  vein  of  the  corpus  striatum  contained  in  an  oMiciue  <i:roove,  the  optic  thala- 
mus, tlie  choroid  j)lexus,  half  of  the  body  of  the  fornix,  with  its  latenil  edge  or 
corj)Us  linihriatuni. 
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Tlie  anterior  cornu  of  the  lateral  ventricle  is  triangular  in  shape  on  coruiial 
section  of  the  brain.  It  extends  forward,  downward,  and  outward  into  the  frontal 
lobe.  It  cun'es  around  the  anterior  end  of  the  corpus  striatum,  and  diverges  from 
tlie  anterior  cornu  of  the  lateral  ventricle  of  the  other  side  as  it  passes  forward.  It 
is  bounded  above  by  the  fibers  of  the  corpus  callosuni  {forceps  minor),  which  cur\'e 
outward  and  forward  ;  ndenially,  by  the  septum  lucidum,  which  separates  it  from 
the  corresponding  cornu  of  the  opposite  ventricle ;  in  front,  by  the  genu  of  the 
corpus  callosuni  ;  and  externallj',  by  the  caudate  nucleus.  Its  ^oor  is  formed  iu 
great  part  by  the  caudate  nucleus,  which  projects  into  it,  and  to  a  slight  exieiit  by 
the  rostrum  of  the  corpus  callopum. 

The  posterior  cornu  of  the  lateral  ventricle,  the  smallest  of  the  three  corona, 
commc-Qces  in  the  lx)dy  of  the  ventricle  opposite  the  splenium  of  the  corpus  callo- 
sum,  and  at  the  same  point  as  the  middle  cornu.  It  extends  horizontally  back- 
ward, outwanl,  and  then  inward  into  the  occipital  lobe.  Its  roof  is  formed  hy 
those  filjers  of  the  splenium  of  the  corpus  callosum  (forceps  major)  which  pass  back- 
ward and  outward  and  become  continuous  with  the  white  matter  of  the  occipital 
lobe.  On  its  ivner  wall  is  seen  the  hippocampus  minor,  or  calcar  avis,  produced 
l»y  the  calcanne  fissure  ;  above  this  is  a  smaller  prominence,  the  bulb  of  the  cornu, 
produced  by  the  bulging  of  the  fibers  of  the  forceps  major  into  the  cavity,  above 
and  internal  to  the  hippocampus  minor.  On  the  floor  is  seen  a  slight  elevation, 
produced  by  the  fasciculus  longitudinalis  inferior,  which  passes  from  the  occipital 
to  the  temporal  lobe.  At  the  point  where  the  middle  and  posterior  conma 
meet  a  triangular,  smooth  surface  is  seen,  called  by  Schwalbe  the  trigoimm 
ventriculi. 

The  middle  or  descending  cornu  of  the  lateral  ventricle,  the  longest  of  tlie 
three  cornua,  may  be  considered  the  continuation  of  the  cavity  of  the  ventricle 
Into  the  temporal  lobe  ;  it  commences  opposite  the  splenium  of  the  corpus  callosum, 
in  the  body  of  the  ventricle,  at  the  same  point  at  which  the  jKisterior  cornu  begins. 
It  extends  backward  and  outward  around  the  posterior  extremity  of  the  optic  thala- 
mus, and  then  runs  downward,  forward,  and  inward  to  reach  the  base  of  the  brain, 
terminating  about  an  inch,  or  2.5  centimeters,  from  the  tip  of  the  temporo-sphenoid 
lobe.  Its  roof  is  formed  by  those  fibers  of  the  body  of  the  corpus  callosum  (tape- 
tuin)  which  pass  outward  and  become  continuous  with  the  whit«  matter  of  the 
temjioro-sphenoid  lobe,  and  by  the  tail  of  the  caudate  nucleus,  the  teenia  semi- 
circularis,  and  the  amygdaloid  tubercle.  The  floor  is  fonned  in  great  part  by  the 
eminentia  collateralis.  Upon  the  inner  wall  are  seen  the  following  structures, 
named  from  without  inward  :  the  hippocampus  major,  and  pes  hippocampi,  the 
Wjius  fimbriatum,  the  choroid  plexus,  and  the  fascia  denlata  or  dentate 
Mil  volution. 
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Dissection. — Next  make  a  transverse  section  of  the  remaining  portion  of  tlie 
body  of  the  corpus  callosum  at  about  its  middle,  and  dissect  one  half  forward 
and  the  other  half  backward.  If  carefully  executed,  this  dissection  exposes  the 
fornix  and  the  septum  lucidum. 

The  Fornix,  the  longitudinal  commissure  of  the  cerebrum,  is  a  triangular 
mass  of  white  matter  situated  beneath  the  corpus  callosum,  and  is  continuous 
posteriorly  with  the  splenium  of  the  corpus  callosum.  It  overlies  the  velum 
interpositum,  which  separates  it  from  the  third  ventricle  and  the  optic  thal- 
amus. It  consists  of  a  main  portion,  or  body,  and  an  anterior  and  a  posterior 
crura. 

The  body  of  the  fornix  is  triangular  in  shape,  the  apex  of  the  triangle 
being  directed  anteriorly.  The  fornix  is  adherent  behind  to  the  splenium  of  the 
corpus  callosum,  and  is  attached  above  and  in  front  to  the  septum  lucidum,  and 
above  and  behind  to  the  corpus  callosum  ;  below,  it  rests  upon  the  velum  interpoe- 
itum,  and  lies  above  the  third  ventricle.  The  sides  of  the  body  of  the  fornix  pro- 
ject into  the  lateral  ventricles,  overlapping  the  inner  portion  of  the  optic  thalami 
and  choroid  plexuses.  The  fibers  of  the  under  surface  of  the  fornix  behind  aie  80 
arranged  as  to  give  rise  to  the  designation  the  lyre,  which  has  been  bestowed  upcm 
them. 

The  anterior  crura,  or  pillars  of  the  fornix,  are  two  cylindric  bundles  of 
nerve-fibers  which  are  given  off  from  the  anterior  extremity  or  apex  of  the  bcxly  of 
the  fornix,  whence  they  diverge  and  descend  in  front  of  the  optic  thalami  and  the 
foramina  of  Monro  and  then  through  the  gray  matter  in  the  sides  of  the  third  ven- 
tricle, to  the  base  of  the  brain,  where  they  form  the  white  matter  of  the  corpora 
albicantia,  or  nianimillary  eminences.  Fibers  pass  from  the  corpora  albicantia  to 
the  optic  thalami ;  tliese  fibers  constitute  the  bundles  of  Vicq  d^Azyr,  and  are 
probal>Iy  not  directly  continuous  with  the  fibers  of  the  fornix.  In  their  descent 
the  anterior  pillars  are  joined  by  the  tieni»  seniicirculares  and  by  fibers  from  the 
septum  lucidum  and  peduncles  of  the  pineal  gland.  Between  the  anterior  crura 
and  the  anterior  extremities  of  the  optic  thalami  are  the  oval  openings  of  com- 
munication between  the  lateral  ventricles  and  the  third  ventricle,  the  foramina 
of  ^[()nr(>. 

The  posterior  crura,  or  pillars  of  the  fornix,  arise  posteriorly  from  each  side 
ol'tlie  Ixxly  of  the  fornix,  whence  tlay  diverge  and  descend  into  the  middle  cornua 
of  tlie   lateral  ventricles.     Here  each   cms   lies  witliin  the  concavity  of  the  cur^^e 

« 

described  by  tlie  hi|)p()canipus  major  as  far  as  the  pes  hipj)ocampi.  The  lateral 
l>ordcrs  of  tlie  posterior  crura  of  the  fornix  are  known  as  the  corpora  fimbfiata, 
or  taeniae  hippocampi. 

The  septum  lucidum  is  a  triangular  vertical  partition  situated  between  the 
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anterior  portion  of  the  bodies  of  the  two  lateral  ventricles  and  between  the  anterior 
cornua  of  those  ventricles.  The  base  of  the  triangle  is  directed  downward  and 
for^'^ard,  and  the  apex  backward,  into  the  narrow  interval  between  the  anterior  part 
of  the  body  of  the  fornix  below,  and  the  corpus  callosum  above.  The  septum 
lucidum  is  attached  above  to  the  under  surface  of  the  body  of  the  corpus  callosum  ; 
in  front,  to  the  concavity  of  the  genu  of  the  corpus  callosum ;  and  below,  to  the 
rostrum  of  the  corpus  callosum  and  to  the  body  and  anterior  crura  of  the  fornix. 
It  is  composed  of  two  laminae,  between  which  is  the  cleft-like  inter\^al  known  a 
the  fifth  ventricle. 

The  fifth  or  Sylyian  ventricle  is  not  provided  with  an  outlet,  but  is  a  com- 
pletely inclosed  space.  Each  of  the  laminae  of  the  septum  lucidum,  which  bound 
this  ventricle  laterally,  consists  of  an  inner  gray  layer,  a  middle  white  layer,  and 
an  outer  layer  of  ependyma  which  is  part  of  the  ependyma  that  lines  the  lateral 
ventricles.  The  fifth  ventricle  differs  from  the  other  ventricles  in  its  mode  of 
development ;  it  is  a  portion  of  the  great  longitudinal  fissure  which  has  become 
inclosed  by  the  formation  of  the  corpus  callosum  and  fornix. 

Dissection. — With  a  pair  of  scissors  slice  away  a  horizontal  section  from  the 
superior  portion  of  the  septum  lucidum,  when,  with  a  little  care,  the  laminro  can 
be  pushed  apart  and  the  fifth  ventricle  opened.  Should  the  ventricle  contain  more 
than  the  usual  quantity  of  fluid,  it  can  be  more  readily  seen  than  if  it  were  in  a 
normal  state. 

Before  reflecting  the  fornix  examine  the  stnictures  seen  within  the  lateral 
ventricle,  commencing  with  the  corpora  striata,  which  project  into  the  anterior 
cornua. 

Corpus  Striatum. — The  corjx)ra  striata  (anterior  cerebral  ganglia)  are  the 
anterior  pair  of  basal  ganglia.  The  portion  seen  within  the  anterior  cornu  of  the 
lateral  ventricle  is  the  intra-ventricular  portion,  or  caudate  nucleus.  It  is  so 
called  in  contradistinction  to  the  larger  extra-ventricular  portion,  or  lenticular 
nucleus,  which  occupies  the  white  substance  of  the  hemisphere  of  the  cerebrum. 
To  expose  both  the  lenticular  nucleus  and  the  caudate  nucleus  in  one  dissection  it 
is  necessary  to  make  horizontal  sections  of  the  hemisphere  ;  these  sections  will  be 
described  further  on. 

The  Caudate  Nucleus  is  a  pear-shaped  mass  of  gray  matter  having  its  broad 
extremity,  or  head,  directed  forward  into  the  forepart  of  the  body  and  the  anterior 
cornu  of  the  lateral  ventricle,  and  its  narrow  extremity,  or  tail,  directed  outward 
and  backward.  It  lies  to  the  outer  side  of  the  optic  thalamus,  and  is  prolonged  into 
the  roof  of  the  middle  horn  of  the  lateral  ventricle  as  far  as  its  anterior  ex- 
tremity, where  it  terminates  in  the  amygdaloid  tubercle.  Crossing  the  surface  of 
the  caudate  nucleus  are  numerous   small   veins   emptying  into  the  vein  of  the 
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corpus  striatum,  which  lies  in  the  groove  between  the  caudate  nucleus  and  the 
optic  thalamus. 

The  Taenia  Semicircularis,  or  Stria  Terminalis,  is  a  very  narrow  longitudinal 
band  of  white  fibers,  which  lies  in  the  groove  between  the  caudate  nucleus  and  the 
optic  thalamus,  and  conceals  from  view  the  vein  of  the  corpus  striatum.  It  extends 
from  the  anterior  cms  of  the  fornix,  with  which  it  is  continuous  in  front,  back- 
ward through  the  floor  of  •  the  body  of  the  ventricle,  and  into  and  along  the  roof 
of  the  middle  comu  as  far  as  the  amygdaloid  tubercle,  where  it  ends.  Where 
the  surface  of  the  anterior  portion  of  the  taenia  semicircularis  is  more  transparent 
and  less  dense  than  elsewhere  was  called  by  Tarinus  the  "  homy  band." 

The  Optic  Thalami  (posterior  cerebral  ganglia),  the  i)osterior  pair  of  basal 
ganglia,  can  not  be  seen  to  advantage  at  this  stage  of  the  dissection  without  dis- 
arranging the  parts  overlying  them  and  until  the  fornix  and  the  velum  interposi- 
tum  have  been  removed  ;  their  description,  therefore,  will  be  deferred.  It  is  suffi- 
cient to  say  here  that  the  optic  thalamus  is  an  oblong  mass  of  white  and  gray 
matter  lying  to  the  inner  side  of  the  caudate  nucleus  and  the  taenia  semicircularis, 
part  of  the  upper  surface  of  which  is  hidden  by  the  choroid  plexus,  the  corpus 
fimbriatum,  and  the  lateral  portion  of  the  body  of  the  fornix. 

The  Choroid  Plexus  is  a  red,  convoluted,  vascular  fringe,  formed  in  the  free 
margin  of  the  velum  interpositum,  extending  from  the  foramen  of  Monro  back- 
ward over  the  optic  thalamus  into  the  descending  cornu  of  the  lateral  ventricle, 
where  it  lies  on  the  hippocampus  major  and  extends  to  the  end  of  this  comu  of 
the  ventricle.  It  is  covered  throughout  by  the  ventricular  ei)ithelium,  or  epen- 
dyma,  which  passes  from  the  corpus  fimbriatum  to  the  taenia  semicircularis  and 
optic  thalamus ;  the  ependyma  thus  separates  the  plexus  from  the  cavity  of  the 
ventricle.  Behind  and  between  the  foramina  of  Monro  the  clioroid  plexus  of  one 
lateral  ventricle  becomes  continuous  with  that  of  the  other,  and  from  the  point  of 
junction  the  choroid  plexuses  of  the  ventricle  extend  backward. 

The  Corpus  Fimbriatum,  Taenia  Hippocampi,  or  Fimbria,  a  narrow  band  of 
white  matter,  is  the  edge  of  the  posterior  crus  of  the  fornix,  which  rests  upon  the 
posterior  end  of  the  optic  thalamus,  the  choroid  plexus  intervening,  and  is  con- 
tinued into  the  descending  cornu  of  the  lateral  ventricle.  Here  it  rests  betwei^n 
the  concave  margin  of  the  hippocampus  major  and  the  pia  mater,  which  passes 
through  the  hippoeampal  fissure.  It  extends  as  far  as  the  uncus  of  the  hippo- 
campal  gyrus. 

The  Hippocampus  Major,  or  Comu  Ammonis,  is  the  prominent  convex,  white 
eminence  which  forms  part  of  the  floor  and  inner  wall  of  the  descending  cornu  of 
the  lateral  ventricle,  and  extends  throughout  the  entire  length  of  this  cornu.  It 
is  produced  by  extension  of  the  hippoeampal  fissure  into  the  descending  cornu  of 


THE  INTERIOR    OF   THE  CEREBRUM.  531 

Be  lateral  ventricle.  Along  its  antero-superior  or  concave  margin  is  tlie  corpus 
fimbriatum.  Its  anterior  extremity,  the  pes  hippocampi,  \9  enlarged,  and  presents 
two  or  more  grooves,  so  that  it  somewhat  resembles  the  paw  of  an  animal. 

Dissection. — Carefully  separate  the  inner  border  of  the  corpus  fimbriatum 
from  the  choroid  plexus  of  the  descending  cornu  of  the  lateral  ventricle,  thus 
lireakhig  through  the  epithelial  lining  of  the  ventricle  ;  displace  the  choroid  plexus 
inward,  and  slightly  depress  the  corpus  fimbriatum  and  hippocampus  major.  This 
procedure  exposes  the  fascia  dentata,  and  separates  the  margins  of  the  hippocampal 
fissure. 

The  Fascia  Dentata,  or  Dentate  Convolution,  a  serrated  band  of  gray  matter, 
ia  the  margin  of  the  hippocampal  convolution  in  relation  with  the  hippocampal 
fissure.  The  serrations  or  indentations  of  the  fascia  dentata  are  produced  by  the 
vessels  of  the  pia  mater,  which  projects  through  the  hippocampal  fissure  into  the 
descending  cornu  of  the  lateral  ventricle.  The  fascia  dentata  extends  from  near 
Llie  splenium  of  the  corpus  callosum  to  the  anterior  extremity  of  the  descending 
cornu  of  the  lateral  ventricle.  As  the  epithelial  lining  of  the  ventricle  must  be 
divided  in  order  to  expose  the  fascia  dentata,  that  convolution  is  external  to  the 
wall  of  tlie  ventricular  cavity. 

The  Hippocampus  Minor,  Calcar  Avis,  or  Ergot,  is  a  small,  convex,  white 
eminence  which  occupies  the  floor  and  inner  wall  of  the  {Kjsterior  cornu  of  the 
iiileral  ventricle.  It  is  produced  by  the  calcarine  fissure,  and  is  at  times  but  faintly 
marked. 

The  Eminentia  Collateralis,  or  Pes  Accessorius,  may  be  recognized  at  its 
commencement  as  a  smooth  wliitc  eminence  lilting  into  the  angle  of  divergence  of 
tlie  hippocampus  major  and  liippocampus  minor,  at  the  junction  of  the  middle 
Hiid  posterior  cornua  of  the  lateral  ventricle.  It  extends  forward  as  the  floor  of 
tlie  middle  cornu  of  the  lateral  ventricle  almost  to  the  extremity  of  this  cornu. 
U  is  produced  by  the  collateral  fiasure. 

Dissection. — Next  divide  the  fornix  transversely  at  about  its  middle,  and 
reflect  the  one  half  forward  and  the  other  backward,  thus  ex]>0Hing  the  greater 
part  of  that  process  of  [lia  mater — the  velum  interpositum — which  lies  above  tlie 
epithelial  roof  of  the  third  ventricle.  To  expose  thoroughly  the  velum  inter- 
f)ositum,  especially  that  part  of  it  which  occupies  the  central  portion  of  the  trans- 
verse fissure,  make  a  longitudinal  incision"  through  the  [>osterior  part  of  the  fornix 
and  corpus  callosum  ;  then  reflect  those  flaiis  lalerally.  i 

The  Velum  Interpositum,  or  Tela  Choroidea  Superior,  is  that  process  of  the 
pin  mater  which  reaches  the  interior  of  the  brain  by  way  of  the  horizontal  portion 
of  the  traiisveise  fissLire,  [tassing  between  the  splenium  of  the  corpus  callosum  and 
tlie  corpora  quadrigemina.     It  is  a  double  layer  of  pia  mater,  and  is  triangular  in 
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shape,  like  the  fornix ;  it  lies  beneath  the  fornix  and  the  corpus  callosum.  It 
covers  the  quadrigeminal  bodies,  the  pineal  body,  the  third  ventricle,  and  part 
of  the  optic  thalami.  Its  borders  contain  the  choroid  plexuses  of  the  lateral  ven- 
tricles, while  in  its  under  surface  are  situated  the  two  choroid  plexuses  of  the  third 
ventricle.  The  latter  plexuses  are  continuous  with  the  choroid  plexuses  of  the 
lateral  ventricles  just  behind  the  foramina  of  Monro.  Ruiniing  one  on  each  side 
of  the  median  line  of  the  velum  interpositum,  between  its  two  layers,  are  the  two 
veins  of  Galen,  formed  by  the  union  of  the  veins  of  the  corpora  striata  and  the 
choroid  veins,  in  addition  to  small  twigs  from  surrounding  structures.  They  unite 
jx)steriorly  to  form  a  single  trunk,  which  joins  the  inferior  longitudinal  sinus  to 
form  the  straight  sinus  at  the  junction  of  the  inferior  margin  of  the  falx  cerebri 
with  the  anterior  margin  of  the  tentorium  cerebelli. 

Dissection. — Raise  the  velum  interpositum  and  the  choroid  plexusee  and 
turn  them  backward.  Especial  care  is  necessarj^  in  raising  the  posterior  part  of 
the  velum  interpositum  so  as  not  to  raise  the  pineal  gland  w*ith  it,  as  the  gland  18 
closely  invested  by  the  lower  layer  of  pia  mater  entering  the  velum.  This  disBee- 
tion  exposes  the  third  ventricle,  the  three  commissures  of  that  ventricle,  the  anterior 
crura  of  the  fornix,  the  optic  thalami,  the  pineal  body  and  its  peduncles,  and  the 
quadrigeminal  body.  In  making  the  dissection  it  frequently  happens  that  the 
middle  commissure  of  the  third  ventricle  is  broken,  and  the  dissector,  if  not 
familiar  with  this  fact,  might  conclude  that  it  was  absent  in  the  brain  under  exam* 
ination. 

Fissure  of  Bichat. — Before  describing  the  parts  exposed  by  the  removal  of 
the  velum  interpositum,  the  great  transverse  fissure  of  the  brain,  or  fissure  of 
Bichat,  which  is  now  opene'd  \\\)  througliout,  should  be  carefully  observed.  To  do 
this  to  the  best  advantage  it  is  necessiiry  to  remove  the  velum  interpositum  and 
the  choroid  plexuses  of  the  lateral  and  third  ventricles  with  the  adherent  epi- 
thelium. The  central  horizontal  or  transverse  i)ortion  of  this  fissure,  through 
which  the  velum  interpositum  passes,  is  the  continuation  of  the  interspace  between 
the  cerebrum  and  the  cerebellum  seen  in  the  undissected  brain  with  the  pia  mater 
removed.  This  central  portion  is  continuous  with  the  lateral  portions,  or  hippo- 
campal  fissures,  which  are  seen  in  the  dissection  of  the  middle  comua  of  the 
lateral  ventricles,  thus  making  the  fissure,  as  a  who](\  horseshoe  shaped. 

The  Third  Ventricle  is  a  narrow,  oblong  cavity  situated  in  the  middle  line  of 
the  cerebrum,  between  the  optic  thalami  and  tlie  peduncles  of  the  pineal  bo<ly,  and 
reaching  to  the  base  of  the  brain.  It  is  wider  and  shallower  1>eliin<l  than  in  front. 
It  is  bounded  atmvr  by  tlu*  velum  interpositum,  altli()uu:h  its  immediate  roof  is 
formed  by  a  thin  e|)ithelial  layer  which  is  continuous  with  the  lining  epithelium 
or  ependyma  of  the  ventricle  ;  on  the  .s/A-.s,  by  the  optic  thalami  and  the  peduncles 
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of  the  pineal  botly  ;  in  frmtJ,  by  tlie  anterior  cominisaure  and  liie  anterior  pillars 
of  llie  fornix  ;  and  behhid,  by  the  posterior  commissure,  the  orifice  of  the  aqueduct 
of  Sylvius,  and  the  pia  mat«r,  passing  from  the  upper  surface  of  the  pineal  body  to 
tilt-  inforior  layer  of  the  velum  interpositum.  Its  foor  is  formed  by  the  bodies 
which  till  the  interj>eduncular  space  of  the  base  of  the  brain  and  the  superior  sur- 
face of  the  crura  cerebri  at  their  origin  from  the  pons  Varolii.  Tlie  structures  in 
the  interpeduncular  sj»ace  are  named,  from  before  backward,  the  lamina  cinerea, 
the  tuber  ciuercum,  the  infundibulum,  the  corjjora  albicanlia,  and  the  posterior 
["".Tforak'il  spHC«. 

Commissures. — Stretching  across  the  ventricle  are  the  anterior,  middle,  and 
posterior  connnissures.  The  anterior  c&mmmure  is  situated  in  front  of  the  ante- 
rior crura  of  the  fornix.  It  is  composed  of  white  matter  and  connects  the  two 
IciDporal  lobes  of  the  cerebrum.  The  middle  covimimure  is  composed  almost 
eiiUrely  of  gray  matter,  is  the  largest,  and  is  about  one-balf  an  inch,  or  twelve 
millimeters,  in  width.  It  connects  the  optic  tlmlami,  and,  as  has  been  observed,  is 
frequently  torn  across  in  the  dissection  of  the  brain.  The  posterior  comviisture,  the 
ataaltest  of  tlie  three,  is  situated  in  front  of  and  beneath  the  pineal  body,  and  above 
iho  antfrior  opening  of  the  aqueduct  of  Sylvius.  It  is  comj^K)sed  of  white  matter, 
connects  the  optic  thalami,  and  probablj'  contains  decussating  fibers  derived  from 
various  sources. 

The  Foramina  of  Monro  are  the  orifices  of  communication  between  the  lateral 
ventricles  and  the  tiiird  ventricle.  Each  foramen  is  bounded  in  front  by  the 
corresponding  anterior  crus  of  the  fornix,  behind  by  the  optic  thalamus  and 
choroid  plexus,  above  by  the  anterior  cms  of  the  fornix,  and  below  by  the  epen- 
dyma  reflected  from  the  optic  thalamus  to  the  anterior  crus  of  the  foniix.  The  two 
foraraiua  have  a  common  orifice  in  the  third  ventricle,  thus  forming  a  Y-shaped 
passage,  called  the /oranten  commune  anterius,  through  which  cerebro-spinal  fluid 
in  one  lateral  ventricle  may  enter  the  other  lateral  ventricle. 

Aqueduct  of  Sylvius. — At  the  posterior  extremity  of  the  third  ventricle,  and 
beneath  the  [joslerior  commissure,  is  seen  the  anterior  orifice  of  the  aqueduct  of 
Sylvius,  or  iter  e  tertio  ad  quartura  ventriculura.  This  is  a  narrow  passageway 
about  three-fourths  of  an  inch,  or  two  centimeters,  in  length,  and  passes  beneath 
the  quadrigeminal  body  to  establish  a  communication  between  the  third  and  fourth 
ventricles.  It  is  lined  with  epcndyma  which  is  continuous  with,  and  similar  to, 
that  lining  the  ventricles  which  it  connects.  Its  roof  is  formed  by  the  lamina 
quadrigemtna,  a  plate  of  gray  matter  which  supports  the  corpora  quadrigemina. 
Its  fiaor  is  formed  by  the  tegmental  portions  of  the  crura  cerebri.  The  gray 
matter  in  its  floor  contains  the  nuclei  which  give  origin  to  the  third  and  fourth 
cranial  nerves. 
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The  Optic  Thalaiol,  the  ptorterior  puirof  cerebral  ganglia,  are  two  oval  nituww 
<rf  white  and  gray  matter.  They  are  ooD  vex  from  befort;  Imtkwai-H,  and  slightly  so 
from  aide  to  side,  and  have  tlieir  long  axis  directed  obliquely  I'rom  befbrv  bac-kwaid 
and  from  within  outward.  They  Ue  otie  upon  each  side  of  tin.*  thini  venlricle, 
between  the  tails  of  the  caodate  nuclei,  and  rest  upon  the  cnira  cercbn. 
optic  thalamus  forme  a  large  porticm  of  thu  floor  of  tho  body  of  thu  lat^L-ral 
tricle,  while  its  poaterior  end  prog'ecte  into  the  descending  cornu  of  llmt  ve-nlricie. 
Each  optic  thalamus  cooaiBta  of  two  eztromities  :  an  anterior,  called  the  anteiior 
talwrcle,  which  forms  the  posterior  boundnry  uf  the  foramen  of  Monro,  uml  u 
posterior,  called  the  polTlllVi  oi  poetRlor  tubercle.  The  upper  mirface  of  awh 
u  partly  free  and  partly  covered  hy  the  L-horoid  plL>xu9  of  tho  lateral  ventriuli^  thw 
Telum  interpositum,  and  the  lateral  border  of  the  body  of  th^  foniix.  On 
upper  eur&ce  is  eitoated  an  anteio-posterior  groove,  called  the  sulcus  choroid* 
tea  the  attachment '  of  the  velmn  interpositum.  In  the  groove  lx-1w(H.-n  tk^ 
caudate  nucleus  and  the  optio  thalamus  lies  the  ttenia  semicircularis.  The  ojittc 
thalami  are  connected  hy  the  middle  and  posterior  commissuri'^  of  tlit;  third 
Tentride.  Running  along  tiie  npper  bonier  of  each  optic  thalamus  from  behind 
fioward  are  the  pedundes  of  the  pineal  gland. 

Geniculate  BodlM. — The  under  sui-fuce  of  tin?  posterior  extremity  of  each 
<^tic  thalamns,  which  forms  part  of  the  roof  of  the  miildle  eomu  of  the  lateral 
Tentricle,  presents  two  smalt  gray  eminences,  the  Internal  and  external  geniculate 
bodies.  To  see  t^ese  bodies  satisCactorily,  turn  the  brain  on  its  side  and  nii^  tlie 
posterior  extremity  of  the  (^tic  thalamus.  The  internal  geniciihile  boiiies  are 
connected  internally  with  the  nates  of  the  corpora  qiiadrigeniina  through  tb*; 
medium  of  the  brachia,  and  externally  are  directly  continuous  with  the  iqitie 
tract. 

The  Pineal  Gland  or  Body,  Conarium,  or  Epiphsrsis  Cerebri,  is  a  small,  red- 
dish gray,  oval  body,  about  one-fourth  of  an  inch,  or  six  millimeters,  in  length. 
It  is  directed  forward  and  upward,  and  rests  upon  the  groove  between  the  ante- 
rior pair  of  the  corpora  quadrigemina  and  above  the  posterior  commissure  of  tbe 
third  ventricle.  From  the  base  of  the  pineal  body  a  white  cms,  or  pedunclev 
passes  forward  upon  each  side  of  the  third  ventricle  and  along  the  upper  and 
inner  surface  of  the  optic  thalami  to  the  anterior  crura  of  the  fornix,  with  whidi 
the  peduncles  become  continuous.  Posteriorly  they  are  joined  together  in  front 
of  the  base  of  the  pineal  body,  and  are  connected  with  the  posterior  commiaeore 
of  the  third  ventricle. 

The  Corpora  Quadrigemina,  or  Optic  Lobes,  are  situated  immediately  behind 
the  third  ventricle,  and  are  composed  of  four  eminences.  These  are  arranged  in 
two  pairs  :  an  anterior  or  upper,  the  larger  of  the  two,  and  called  the  nates,  and  a 
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posterior  or  lower,  called  the  testes.  They  are  situated  upon  a  layer  of  gray 
matter  known  as  the  lamina  quadrigemina,  which  overlies  the  aqueduct  of  Sylvius. 
They  give  off  anteriorly  four  bands  or  brachia,  which  are  composed  of  wliite 
matter  externally  and  gray  matt<jr  internally.  The  brachia  of  the  natc^y  or  supe- 
rior brachia,  pass  under  the  internal  geniculate  bodies  into  the  optic  tracts.  The 
brachia  of  the  testes,  or  inferior  brachia,  pass  below  and  external  to  the  brachia  of 
the  nateSy  and  below  the  internal  geniculate  bodies  leave  the  surface.  The  posterior 
quadrigeminal  bodies  or  testes  are  each  connected  w-ith  the  hemisphere  of  the  cere- 
bellum by  a  broad  band  of  w-hit^  matter,  the  superior  peduncle  of  the  cerebellum 
{processus  e  cerebello  ad  testen). 

Dissection. — ^In  order  to  see  the  superior  cerebellar  peduncles  more  clearly, 
the  anterior  extremity  of  the  middle  lobe  of  the  cerebellum  should  be  lifted  slightly 
and  pushed  backward,  or,  better,  a  longitudinal  incision  should  be  carried  througli 
the  middle  of  this  lobe,  and  each  half  displaced  laterally.  This  will  exix)se  these 
peduncles  clearly  and  also  show  the  fillet  and  the  valve  of  Vieussens. 

The  Superior  Peduncle  of  the  Cerebellum  (processus  e  cerebello  ad  testes)  con- 
nects the  hemisphere  of  the  cerebellum  with  the  opposite  hemisphere  of  the  cere- 
brum. It  passes  upward,  forward,  and  inward  along  the  side  of  the  anterior  j)art  of 
the  fourth  ventricle,  and  beneath  the  corpora  quadrigcmina,  where  the  fibers  of  the 
two  peduncles  decussate ;  beyond  the  cor|)ora  quadrigcmina,  along  with  the  teg- 
mental fibers  of  the  crura  cerebri,  the  fibers  of  each  peduncle  are  continued  to  the 
optic  thalamus  and  lenticular  nucleus  of  the  opposite  hemisphere  of  the  cerebrum. 

The  Valve  of  Vieussens,  the  anterior  or  superior  medullary  velum,  is  a  tri- 
angular layer  of  white  matter,  narrow  in  front  and  broad  l)ehind,  stretched  between 
the  superior  peduncles  of  the  cerebellum,  and  extcMiding  from  the  anterior  extremity 
or  nodule  of  the  inferior  vermiform  i)rocess  of  the  cerebellum  to  the  corpora  quadri- 
gemina.  It  forms  a  i)ort.ion  of  the  roof  of  the  fourth  ventricle.  Along  the  middle 
line  of  the  upper  surface  is  a  longitudinal  ridge,  the  frenulum.  The  lower  half  is 
overlapped  by  the  lingula,  a  corrugated  lolnile  of  gray  matter  prolonged  from  tlie 
anterior  extremity  of  the  superior  vermiform  process.  The  trochlear  nerves  deeus- 
sate  within  it,  and  emerge  from  its  dorsal  surface,  just  behind  the  inferior  (juadri- 
geminal  l)odies. 

The  fillet  is  a  small,  flat  band  or  Imndle  of  nerve  fibers  situated  be-low  and 
external  to  the  superior  petlunde  of  tlu^  (vrcbcllum.  It  ein(M'«::(^s  iVom  the  j)()ns  at 
the  upi)er  limit  of  its  posti*rior  n^gion,  and  appears  as  a  trian^j^ular  l)aii(l  wliic-li  is 
situated  above  the  cms  cerebri  and  disaj)jH'ars  under  the  te.'^tis  and  braeliiuni  of 
the  testis. 

Dissection'. — If  the  superior  and  infrrior  vcrniiforin  pnx'csscs  of  the  cere- 
bellum were  not   divided  longitudinally  when  exixK'-iiig  the  valve  of  Vi^ussc'us, 
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they  should  be  divided  now,  and  each  half  reflected  laterally  to  expose  the  fourW  ' 
ventricle. 

The  Fourth  Ventricle  is  a  quadriingular,  lozenge-shaped  apace,  situated 
between  the  cerebellum  nnti  the  po^iterior  surface  of  the  medulla  ohlongala  and 
pone  Varolii. 

The  roof  is  formed  anteriorly  by  the  valve  of  Vieuasens  and  the  superior 
peduncles  of  the  ceretjelluin,  and  jiosteriorly  by  the  inferior  medullary  velum,  the 
inferior  vermiform  process  of  the  cerebellum,  the  choroid  plexus,  and  the  tela 
choroidea  inferior.  The  jtoor  is  formed  by  the  posterior  surface  of  the  medulla 
oblongata  and  j>ona  Varolii.  It  is  bounded  laterally  by  the  superior  peduncles  of 
the  cerebellum  above,  and  the  inferior  peduncles  of  the  cerebellum  below.  The 
ventritde  is  lined  by  the  epeiidynia  or  epithelial  wall  of  the  ventricles  of  the  brain. 
The  ventricle  presents  four  angles,  a  suiwrior,  an  inferior,  and  two  lateral  (also 
called  the  lateral  recesses  of  the  ventricle).  The  widest  part  of  the  ventricle 
corresponds  to  the  inter%'al  between  the  lateral  angles,  which  are  at  about  ila 
middle. 

The  Tela  Choroidea  Inferior  is  that  part  of  the  pia  mater  on  the  fiosterior 
surface  of  the  medulla  oblongata  which  completes  the  posterior  part  of  the  roof  of 
the  fourth  ventricle.  It  contains  three  perforations :  the  foramina  of  Magendie, 
Key,  and  Retzius. 

The  foramen  of  Magendie  is  located  in  the  median  line  near  the  inferior 
angle  of  the  fourth  ventricle.  The  foramina  of  Key  and  Retzius  are  locattil  at  the 
lateral  recesses  of  the  ventricle.  By  way  of  these  openings  the  ventricle  communi- 
cates with  the  general  subarachnoid  .«paee. 

The  two  choroid  plexuses  of  tlie  fourth  ventricle  are  also  derived  from  the 
pia  mater  by  the  intrusion  of  its  folded  edge  into  the  roof  of  that  cavity.  They 
extend  forward  from  the  posterior  angle  of  the  fourth  ventricle  near  the  median 
line  for  a  short  distance,  and  then  diverge  to  reach  the  lateral  recesses  of  the  ven- 
tricle. 

The  fourth  ventricle  communicates  with  the  third  ventricle  by  way  of  the 
aqueduct  of  Sylvius,  and  with  the  central  canal  of  the  spinal  cord  through  an 
opening  in  the  inferior  angle  which  is  dilated  and  is  called  the  jxtitricle  of 
Aranliu8. 

The  floor  of  the  fourth  ventricle  is  its  most  imimrtnnt  part,  f()r  the  rc«.son  that 
the  nuclei  of  most  of  the  cranial  nerves  are  situated  there.  It  is  coni|>osed  chiefly 
of  gray  matter  conlinuous  with  the  gray  matter  of  the  spinal  cord.  Ocrupyirig 
the  middle  Ime  of  the  floor  of  the  fourth  ventricle  is  the  median  longitodinal 
fissure.  It  extends  fVom  the  posterior  orifice  of  the  aqueduct  of  Sylvius  to  the  pos- 
terior or  inferior  angle  of  the  ventricle,  which  is  at  the  point  of  divergence  of  tlw 
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restiform  bodies  of  the  medulla.  This  fissure  is  contiuuous  below  with  the  central 
canal  of  the  spinal  cord.  This  portion  of  the  fourth  ventricle  has  received  the 
name  of  calamus  scriptorius  because  of  the  resenihhinet*  of  tlie  longitudinal  fis- 
sure and  the  diverging  posterior  pyramids  and  restiform  bodies  to  the  point  of  a 
pen.  Immediately  to  each  side  of  the  median  furix)w  is  a  longitudinal  ridge, 
the  eminentia  teres.  Crossing  this  eminence  in  the  lower  half  of  the  ventricle  are 
bands  of  white  matter,  the  auditory  stria?  or  striae  acusticae.  To  the  outer  side  of 
the  eminentia  teres  and  anterior  to  the  auditory  striie  is  a  depressed  area,  the  mpe- 
Hot  Jovea^  while  behind  the  auditory  strite,  and  to  the  outer  side  of  tlie  eminentia 
teres,  are  two  furrows  so  united  as  to  form  an  inverted  V,  the  inferior  fovea;  the 
floor  of  the  inferior  fovea  is  known  as  the  ala  cinerea. 

The  trigonum  hypoglossi  is  the  area  of  the  floor  of  the  fourth  ventricle 
bounded  by  the  longitudinal  fissure,  strite  acusticte,  and  inferior  fovea,  and  covers 
the  nucleus  of  the  hypoglossiil  nerve.  The  tuberculum  acusticum  is  the  triangular 
area  situated  between  the  inferior  fovea  and  the  clava  of  the  funiculus  gracilis,  and 
extending  forward  under  the  stria?  acustica?. 

In  front  of  the  superior  fovea  and  external  to  the  eminentia  teres  is  a  small 
eminence  of  dark  gray  matter,  the  locus  casruleus.  Prolonged  forward  from  the 
locua  cseruleus,  at  the  side  of  the  eminentia  teres  and  extending  to  the  upper  end  of 
the  floor  of  the  ventricle,  is  a  thin  streak  of  dark  gray  matter,  the  taenia  yiolacea. 
The  locus  cseruleus  and  taenia  violacea  are  produced  by  the  substantia  ferniginea, 
whose  dark  color  is-  seen  through  the  overlying  white  matter.  The  substantia 
fenugiliea  is  the  dark,  pigmented  mass  seen  in  sections  of  the  upper  part  of  the 
floor  of  the  fourth  ventricle.  The  ependynia  lining  the  fourth  ventricle  is  contin- 
uous through  the  aqueduct  of  Sylvius  with  that  lining  the  third  ventricle. 

Dissection. — ^Next  complete  the  dissection  of  the  cerebrum  l)y  making  hori- 
zontal sections  of  the  corpora  striata  and  optic  thalami,  carrying  the  incisions 
through  to  the  external  or  lateral  surface  of  the  hemisphere.  This  will  exix)se  the 
caudate  nucleus,  the  internal  capsule,  the  lenticular  nucleus,  the  external  capsule, 
the  claustrum,  and  the  island  of  Reil  from  within  outward  in  the  order  named. 

The  Caudate  Nucleus,  or  intra-ventrieular  jiortion  of  the  corpus  striatum,  is 
the  more  anterior  of  the  gray  basal  ganglia,  an<l  has  been  descril)ed. 

The  Internal  Capsule  lies  external  to  and  behind  the  caudate  nucleus,  and 
separates  the  caudate  from  the  lenticular  nucleus,  and  the  lenticular  nucleus  from 
the  optic  thalamus.  The  internal  capsule,  composed  of  white  matter  an<l  some- 
what crescentic  or  angular  in  shape,  consists  of  a  genu  and  two  limbs,  an 
anterior  and  a  posterior.  The  anterior  linih.  named  by  Spitzka  the  caudo-lenticular 
portion,  intervenes  between  the  caudate  and  lenticular  nuclei.  Thi.^  posterior  limby 
named  by  the  same  author  the  thalamo-lenticular  portion,  intervenes  between  the 
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along  the  posterior  border  of  the  hemisphere,  and  is  joined  to  the  posterior  superior 
lobe  of  the  opposite  side  by  the  folium  cacuminis. 

Dissection. — Displace  the  medulla  oblongata  forward,  and  expose  the  infe- 
rior vermiform  process  at  the  bottom  of  the  vallecula. 

The  Inferior  Vermiform  Process  is  divided  into  four  lobes,  named,  from  before 
backward,  the  nodule,  the  uvula,  the  pyramid,  and  the  tuber  valvular.  The 
nodule,  designated  by  Malacarne  the  laminated  tubercle,  is  the  anterior  extrem- 
ity of  the  inferior  vermiform  process,  and  projects  into  the  fourth  ventricle,  fonn- 
ing  a  part  of  the  roof  of  that  ventricle.  It  is  connected  upon  both  sides  to  the 
flocculi,  upon  the  under  surface  of  the  hemispheres,  by  a  thin,  semilunar  layer  of 
white  substance,  the  posterior  or  inferior  medullary  velum.  The  uvula,  situate 
directly  behind  the  nodule,  is  an  elongated  lobe  compressed  laterally,  and  is  con- 
nected on  each  side  to  the  amygdaloid  lobe,  or  tonsil,  by  an  indented  strip  of  gray 
matter,  the  furrowed  band.  The  pyramid,  situated  behind  the  uvula,  is  the  largest 
of  the  divisions  of  the  process,  and  connects  the  bi ventral  lobes  of  the  hemispheres. 
The  tuber  valvulas,  the  posterior  extremity  of  the  inferior  vermiform  process, 
connects  the  two  inferior  posterior  and  the  two  slender  lobes  of  the  hemispheres. 

The  Under  Surface  of  Each  Hemisphere  of  the  cerebellum,  which  is  convex 
and  conforms  to  the  occipital  fossa  in  which  it  rests,  is  divided  into  five  lobes, 
named,  from  before  backward,  the  flocculus,  the  amygdala,  or  tonsil,  the  digastric 
or  biventral,  the  slender,  and  the  posterior  inferior.  The  flocculus,  the  smallest 
lobe,  is  situated  at  the  anterior  part  of  the  hemisphere,  between  the  digastric  or 
biventral  lobe  and  the  middle  peduncle  of  the  cerebellum,  in  the  line  of  the  great 
horizontal  fissure  of  the  cerebellum.  The  amygdala,  or  tonsil,  is  situated  to  the 
inner  side  of  the  digastric  or  biventral  lobe,  and  between  that  lobe  and  the  vallec- 
ula. It  is  connected  with  the  uvula  by  the  furrowed  band.  The  digastric  or  Invent 
traly  the  largest  lobe,  lies  behind  the  flocculus,  and  external  to  the  amygdala  and 
the  pyramid  ;  it  is  connected  with  the  digastric  lobe  of  the  other  hemisphere  by  the 
pyramid.  The  slender  lobe^  or  lohnlm  gracilis,  lies  immediately  behind  the  digas- 
tric lobe,  and  external  to  the  pyramid  and  tlie  tuber  valvular.  The  posterior  infe- 
rior lobe  lies  between  the  posterior  border  of  the  hemisphere  and  the  slender  lobe, 
and  external  to  the  tuber  valvulfe. 

Dissection. — Cut  away  the  amygdala  on  one  side,  or  slice  off"  the  digastric 
and  slender  lobes  until  the  amygdala  can  be  turned  out ;  this  will  expose  the  fur- 
rowed band,  the  posterior  medullary  velum  and  tlie  fossa,  known  as  the  "swal- 
low's nest "  ( /uV/*/.s  liirundinix),  which  is  indented  by  the  j)osterior  medullary  velum, 
the  nodule,  and  the  uvula. 

The  Peduncles  of  the  Cerebellum  are  the  sui)erior,  the  middle,  and  the 
inferior. 
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radiata,  so  called  on  account  of  the  crown-like  radiation  of  its  fibers.  The  trans- 
verse commissural  fibers  include  the  fibers  of  the  corpus  callosum  and  the  anterior 
and  posterior  commissures  of  the  third  ventricle.  The  longitudinal  commissural 
fibers  include  the  fibers  of  the  fornix,  the  striae  longitudinales  of  the  corpus 
callosum,  the  taenia  semicircularis,  fibers  in  the  gyrus  fomicatus  and  gyrus  hippo- 
campi, and  the  peduncles  of  the  pineal  body.  They  also  include  the  associating 
fibers :  those  fibers  which  connect  the  cells  of  neighboring  and  of  more  distant  con- 
volutions. 

THE  PONS  VAROLII. 

Dissection. — ^Having  completed  the  dissection  of  the  cerebrum,  excepting  the 
tracing  of  the  crura  cerebri,  turn  the  brain  so  as  to  expose  the  base,  and  study  the 
pons,  then  the  medulla  oblongata,  and  lastly  the  cerebellum. 

The  Pons  Varolii,  or  Tuber  Annulare,  is  that  division  of  the  brain  through 
the  medium  of  which  the  other  three  divisions  of  the  brain  are  united.  It  is  con- 
nected with  the  cerebrum,  above,  by  the  crura  cerebri,  or  peduncles  of  the  cere- 
brum ;  with  the  cerebellum,  behind,  by  the  middle  peduncles  of  the  cerebellum ; 
and  with  the  medulla,  below,  by  the  fibers  of  the  pyramidal  tract  of  the  medulla 
oblongata.  It  is  situated  behind  th6  crura  cerebri,  in  front  of  the  medulla  oblon- 
gata, between  and  below  the  hemispheres  of  the  cerebellum,  and  between  the 
posterior  portion  of  the  temporo-sphenoid  lobes  of  the  cerebrum.  In  the  cranial 
cavity  it  lies  below  the  level  of  the  superior  occipital  foramen  of  the  tentorium 
cerebelli,  and  rests  upon  the  basilar  process  of  the  occipital  bone  and  the  posterior 
surface  of  the  body  of  the  sphenoid  bone.  It  is  quadrangular  in  shape,  and  is 
composed  chiefly  of  white  matter,  the  fibers  of  which  are  arranged  transversely 
and  longitudinally.  It  presents  two  surfaces,  an  anterior  and  a  posterior.  The 
anterior  surface  is  markedly  convex  from  side  to  side,  and  slightly  so  from  before 
backward,  and  measures  transversely  about  one  and  one-half  inches,  or  four  centi- 
meters, and  is  about  one  inch,  or  twenty-five  millimeters,  in  length.  The  anterior 
surface  is  marked  along  the  middle  line  by  a  groove,  which  is  broader  in  front  than 
behind,  and  lodges  the  basilar  arter5\  The  anterior  surface  presents  two  borders, 
an  upper  and  a  lower.  The  upper  border,  the  longer,  is  convex,  and  arches 
beneath  the  crura  cerebri.  The  lower  border  is  almost  straight,  and  is  separated 
from  the  medulla  oblongata  by  a  transverse  groove.  The  posterior  surface  is  slightly 
concave  from  side  to  side,  and  fonns  part  of  the  floor  of  the  fourth  ventricle. 
From  the  side  of  the  pons  the  trifacial  or  fifth  cranial  nerve  is  seen  emerging. 

In  coronal  sections  the  pons  can  be  divided  into  an  anterior  or  ventral  region, 
and  a  posterior  or  tegmental  region.  The  anterior  region  of  the  j>ons  is  composed 
of  transverse  and  longitudinal  fibers.     The  superficial  transverse  fibers  of  the  ante- 
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rior  region  of  the  pons  pass  obliquely  outward  and  backward  to  the  hemispheres 
of  the  cerebellum,  forming  the  middle  peduncles  of  the  cerebellum.  The  deep 
transverse  fibers  of  the  anterior  region  of  the  pons  are  decussating  fibers,  which 
are  crossing  in  the  pons  in  passing  from  the  cerebellar  hemisphere  of  one  side  to 
the  cerebral  hemisphere  of  the  opposite  side.  The  longitudinal  fibers  are  more 
deeply  situated  than  the  superficial  transverse  fibers,  and  are  separated  into 
bundles  by  the  deep  transverse  fibers.  They  are  the  fibers  of  the  pyramidal 
tracts  of  the  medulla  oblongata,  passing  upward  to  enter  the  crustse  of  the  crura 
cerebri. 

In  the  posterior  or  tegmental  region  of  the  pons  the  chief  structures  observed  are 
the  tract  of  the  fillet,  which  is  seen  nearest  the  anterior  region,  the  formatio  retic- 
ularis, the  posterior  longitudinal  bundle,  and  the  superior  olivary  nucleus.  This 
region  of  the  pons  also  contains  the  nuclei  of  the  sixth  and  seventh  cranial  nerves, 
and  a  part  of  the  nucleus  of  the  eighth  cranial  nerve.  While  the  importance  of 
these  nuclei  has  been  clearly  proved  by  clinical  experience  in  cases  of  paralysis 
caused  by  hemorrhage  occurring  within  the  substance  of  the  pons,  as  well  as  by 
microscopic  investigation,  they  are  not  macroscopically  visible. 

Hemorrhage  into  the  pons  is  usually  followed  by  coma  and  sudden  death,  par- 
ticularly if  the  hemorrhage  is  extensive,  or  if  the  blood  escapes  into  the  fourth 
ventricle.  The  decussation  of  the  trifacial  and  the  facial  nerv^es  takes  place  within 
the  pons ;  if,  therefore,  a  lesion — as,  for  example,  a  small  hemorrhage— occur  above 
the  point  of  the  crossing  of  the  fibers  of  the  facial  nerve,  paralysis  of  the  face  and 
body  on  the  side  opposite  the  lesion  will  occur ;  while  if  the  lesion  be  immediately 
below  the  point  of  crossing,  the  paralysis  of  the  face  will  be  upon  the  side  of  the 
lesion  and  the  hemiplegia  upon  the  side  opposite  to  the  lesion,  thus  giving  rise  to 
the  condition  known  as  crossed  hemiplegia.  Nerve  fibei^  from  the  motor  cortical 
area  for  speech  run  through  the  pons,  and  may  be  involved  in  a  lesion  of  the  pons, 
thus  giving  rise  to  aphasia. 

The  Crura  Cerebri,  or  Peduncles  of  the  Cerebrum,  are  two  large  round 
bodies  of  white  matter,  about  three-fourths  of  an  inch,  or  two  centimeters,  in 
length,  and  broader  in  front  than  behind.  They  emerge  from  the  upper  border  of 
the  pons,  whence  they  pass  outward  and  forward  to  enter  the  under  part  of  the 
hemispheres  of  the  cerebrum.  They  j)ass  through  the  superior  occipital  foramen 
in  cc)nipany  with  the  superior  peduncles  of  the  cerebellum,  the  basilar  artery, 
and  the  ocnlo-niotor  and  pathetic  nerves.  Crossing  the  lower  surface  of  the 
crura  just  before  they  enter  the  hemispheres  of  the  cerebrum,  and  adherent  to 
them,  are  the  oi)tic  tracts,  while  in  relation  with  their  inner  borders  are  the 
oeulo-niotor  nerves,  and  with  their  outer  marju:ins,  the  i)athetic  nerves. 

DissKcTioN. — Divide  one  of  the  crura  cerebri  transverse! v,  and  a  nucleus  of 
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gray  matter — the  locu^  luger,  or  substantia  nigra — will  be  seen  in  the  interior  of 
the  cms.  Through  the  medium  of  this  nucleus  the  cms  cerebri  is  divided  into  an 
upper  or  posterior  portion  and  a  lower  or  anterior  portion.  The  upper  or  posterior 
portion  is  known  as  the  tegmentum,  and  the  lower  or  anterior  j)ortion  as  the 
crasta. 

The  tegmentum  of  the  crus  cerebri  is  composed  largely  of  the  longitudinal 
fibers  of  the  tegmental  region  of  the  pons,  which  proceed  from  the  lateral  tract 
and  posterior  pyramids  of  the  medulla  oblongata ;  it  also  receives  the  fibers  of  the 
superior  peduncle  of  the  cerebellum.  The  tegmental  fibers  of  the  cms  cerebri  are 
sensor}',  and  enter  the  liemisphere  of  the  cerebrum  below  and  through  the  optic 
thalamus,  beyond  which  they  form  part  of  the  corona  radiata.  The  tegmen- 
tum contains  two  nuclei,  the  subthalamic  body  and  the  tegmental  or  red  nucleus. 
The  admixture  of  gray  and  white  matter  of  the  tegmentum  forms  the  formatio 
rdiculans,   • 

The  crtista  is  composed  chiefly  of  the  longitudinal  fibers  of  the  anterior 
region  of  the  pons,  which  proceed  from  the  anterior  pyramids  of  the  medulla.  The 
fibers  of  the  crusta  are  motor,  and  enter  the  hemisphere  through  the  internal  cap- 
sule, beyond  which  they  form  a  part  of  the  corona  radiata.  The  inner  one-fifth  of 
the  crusta  contains  fibers  which  are  passing  to  the  pons  from  the  prefrontal  lobe. 


THE  MEDULLA  OBLONGATA. 

The  Medulla  Oblongata,  or  Bulb,  the  upper  continuation  of  the  spinal  cord, 
begins  at  the  decussation  of  the  pyramids  or  the  upper  border  of  the  atlas,  and 
extends  to  the  lower  border  of  the  pons  Varolii,  l)eing  not  quite  one  and  one-half 
inches,  or  3.5  centimeters,  in  length.  It  increases  in  width  from  below  upward, 
and  just  below  the  pons  it  is  about  three-fourths  of  an  inch,  or  two  centimeters, 
wide.  Its  anterior  or  ventral  surface  rests  partly  upon  the  basilar  portion  of  the 
occipital  bone,  and  its  posterior  or  dorsal  surface  is  directed  toward  the  vallecula 
of  the  cerebellum,  which  lodges  part  of  the  medulla.  The  anterior  surface  pre- 
sents, in  the  median  line,  the  anterior  median  fssure,  which  is  the  continuation 
upward  of  the  anterior  median  fissure  of  the  spinal  cord,  which  fissure  is,  however, 
interrupted  by  white  fibers  crossing  from  one  side  to  the  other  and  forming  the 
decussation  of  the  pyramids.  On  its  j^osterior  aspect,  for  one-half  the  length  of 
the  medulla,  is  situated  the  posterior  median  fissure  or  sulcus,  the  continuation  of 
the  corresponding  fissure  of  the  spinal  cord. 

The  medulla  oblongata,  like  the  spinal  cord,  is  divided  into  an  anterior, 
a  lateral,  and  a  posterior  area.  The  (interior  area  is  occni>ied  by  the  anterior  pyra- 
mids.    The  lateral  area  is  occupied  ])v  the  olivnrv  IkhIv  and   llie  lateral  eolunin. 
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Thi3  posterior  area  contiiius  the  funiculus  of  Rolando,  funiculus  cuneatus,  ami 
funiculus  griicilifi,  and  in  its  npjier  jxtrtion  is  the  resfiforni  body. 

The  Anterior  Pyramids,  uv  Pyramids  of  the  Medulla  Oblongata,  mi'  situ- 
ated between  the  anterior  median  and  anti.Tu-lateral  fissures.  They  are  larger 
above,  but  are  somewhat  constrioteil  and  rounded  where  they  disapi>ear  beneatli 
the  supcrfleial  transverse  fibers  of  the  pona.  On  separating  the  anterior  pyramids 
below,  bundles  of  fibei-swill  be  seen  decussating  aeross  the  anterior  median  fissure. 
This  decussation  is  produced  by  the  innermost  fibers  of  the  pyramids,  which  are 
derived  from  the  lateral  or  crossed  pyramidal  tracts  of  the  spinal  corI,  and  have 
reached  the  surface  of  the  medulla  oblongata  at  this  point  by  cutting  through  the 
anterior  horn  of  the  gray  matter  of  the  spinal  cord,  and  pushing  aside  the  anterior 
pyramid.  The  outermost  fibers,  which  form  the  smaller  numlwr  of  filwts  of  the 
pyramid,  do  not  decussate,  and  continue  downward  as  tlie  direct  pyramidal  tract 
of  the  spinal  cord  ;  these  fibers  decussate  in  the  anterior  or  white  commissure  of 
the  spinal  cord.  The  decussation  of  the  pyramids  of  the  medulla  explains  the 
fact  that  in  disease  or  injur;'  of  the  motor  cortex  of  the  brain  the  paralysis  ia 
found  on  the  side  of  the  boily  ojijtosite  to  the  lesion  in  the  bmin. 

The  continuation  of  the  anterior  ground  bundle  of  the  spinal  cord  is  not  seen 
in  the  anterior  area  of  the  medulla  oblongata,  as  the  fibers  of  that  tract  are  de- 
pressed from  the  surface  by  the  decussating  bundles  of  the  crossed  pyramidal  tract. 

The  Olivary  Body  is  an  oval  prominence  on  the  medulla  oblongata,  situated 
to  the  outer  side  of  the  anterior  pyramid.  It  is  septirated  from  the  anterior 
pyramid  by  a  narrow  longitudinal  groove,  the  hypoglossal  sulcus,  or  anlero-laieral 
furrojv  of  the  meilulla,  which  is  continuous  with  the  autero-lateral  fissure  of  the 
sjiinal  cord.  The  olivary  body  is  limited  posteriorly  by  the  pntl-oUvary  auteiu. 
Like  the  anterior  pyramid,  it  is  broader  above  than  below.  It  is  separated  from 
the  i>oiis  by  a  deep  groove,  and  is  about  one-half  an  inch,  or  twelve  to  fifWen 
millimeters,  in  length.  Emerging  from  the  hyjKjglossal  sulcus  or  antero-latenU 
furrow  aa*  the  roots  of  the  hypoglossal  nerve.  Arching  below  and  over  llie  olivary 
body,  and  emerging  from  the  anterior  median  and  antero-lateral  fissures,  several 
white  bundles  are  seen — (be  superficial  arciform  fibers — which  enter  the  restiform 
hotly  of  the  same  si<le.  If  an  i>blii|ue  iiK-i-^i^iii  In'  carried  through  the  olivary 
boily,  there  will  be  revealed  in  its  inturior  a  nucleus  of  gray  matter,  the  corpus 
dentatum  of  the  olivary  body.  Thi.s  nucleus  is  arranged  in  the  foi-m  of  a 
hollow  ciipt^ule,  and  presents  a  convoluted  outline  partly  incomplete  at  its  inner 
side.  Tlmjugh  tbi«  i.-jien  juirt  of  the  capsule  piisst.>s  a  bniidle  of  white  fibers,  the 
peduncle  of  the  olivary  body. 

The  Lateral  Tract  of  the  Medulla  Oblongata  is  a]>parently  the  upward  exten- 
sion of  the  lateral   column  of  tin.-  >pin:il  curd,  but  il.  dix^  not  contaiu  the  crossed 
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The  Joints  of  the  Skull,  excepting  tlie  temiK>ro-inaxillary  articulation  and 
the  articulations  between  the  skull  antl  the  spinal  ci^lumn.  aiv  in  the  form  of 
sotures  which  afibnl  imniobilitv  and  fiminoss  with  clasticiiv. 

The  Sntnres  of  the  Skull  niav  bo  mistaken  for  fractun^s,  and  the  Wormian 
bones,  which  are  situated  in  the  lines  o(  the  sutures,  may  W  mistaken  for  frag- 
ments outlined  bv  fractures. 

The  sagittal  suture  is  situated  in  the  median  line  of  the  vault  of  the 
cianiuixi,  and  extends  from  the  bregma  to  the  lamKla.  The  bregma  is  situatotl  at 
the  junction  of  the  coronal  and  Siigittal  sutures,  and  at  the  iK»int  where  a  line, 
drawn  perpendicular  to  Reid's  base  line  at  the  preauricular  fi^ssji,  cix>sses  the 
median  line  of  the  cranial  vault.  The  lambda  is  situati^l  at  the  junction  of  the 
sagittal  and  lamb<loid  sutures,  antl  ixlnnii  two  and  three-fourth  inches,  or  seven 
centimeters,  above  the  external  occipital  protuberance. 

The  coronal  suture  extends  from  the  bregma  downwanl,  and  slightly 
forward,  toward  the  junction  of  the  zygoma  with  the  malar  Knie. 

The  lambdoid  suture  is  situated   at   about   the   upper  two-thirds  of  a  line 

drawn  from  the  lambda  to  the  apex  of  the  mastoid  prc»cess  of  the  temixmil  In^ne. 

Additional  sutures  not  commonlv  i>resent  mav  exist  in  the  vault  of  the  cranium 

hi  » 

and  be  mistaken  for  fractures.  TIks^*  are  the  frontal  suture,  which  extends 
forward  between  the  halves  of  the  frontal  bone  in  the  line  of  the  sagittal  sutuiv, 
the  parietal  fissure,  a  short  suture  which  cn>ss<.\s  the  Siigittal  suture  one  inch, 
or  two  and  one-half  centimetn-s,  anterior  to  the  lambda,  and  the  transverse 
occipital  fissure,  which  is  a  suture  situated  in  the  occipital  bone  near  the  level 
of  the  external  occipital  protuberanci'. 

The  Temporo-mazillary  Articulation  is  the  joint  situated  between  the  con- 
dyle of  the  inferior  maxilla  below,  and  the  anterior  i)art  of  the  glenoitl  fossa  and 
the  eminentia  articularis  above.  It  is  a  ginglynuKirthrodial  articulation,  or  hinge 
joint,  modified  to  allow  gliding  movement.  The  ligaments  of  the  temporo- 
maxillar}'  articulation  are  the  capsular  ligament  and  the  interarticular  libro- 
cartilage.  The  joint  is  strengtheuiMl  by  the  spheno-mandibular  and  styUnnan- 
dibular  ligaments. 

The  capsular  ligament  is  thin,  espeeially  at  its  anterior  and  iinier  portions. 
It  is  attached  above  to  th(^  niar<rins  (»!'  the  articular  surface  formed  bv  the 
eminentia  articularis  and  anteriitr  ]>ortion  ot*  tlie  glenoid  cavity  of  the  ti'inporal 
bone,  and  below  to  the  neck  of  the  Inwcr  jaw.  Its  external  ])ortion  is  niueh 
stronger  than  the  remainder  of  the  capsule,  and  is  termtd  the  external  lateral  liga- 
ment. 
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The  external  IcUeral  ligament  is  attached  above  to  the  lower  margin  of  the 
zygoma  and  the  tubercle  of  the  zygoma,  its  fibers  passing  downward  and  back- 
ward  to  be  attached  below^  to  the  outer  surface  and  posterior  margin  of  the  neck  of 
the  lower  jaiv. 

The  interarticular  fibro-cartilage  is  situated  between  the  articular  surfaces  of 
the  bones  entering  into  the  formation  of  the  joint.  Through  conformation  to  these 
surfaces  its  upper  surface  is  concavo-convex  from  before  backward  and  convex 
laterally,  and  the  posterior  portion  of  its  under  surface  is  concave,  to  fit  tl)e  con- 
dyle. It  is  thinner  at  its  center,  and  thickest  posteriorly,  where  it  acts  as  a  buffer 
and  protects  the  thin  bone  of  the  glenoid  fossa.  Its  margins  are  attached  to  the 
capsular  ligament,  and  some  of  the  fibers  of  the  tendon  of  the  external  pterj'goid 
muscle  pass  between  the  fibers  of  the  anterior  portion  of  the  capsular  ligament,  to 
be  inserted  into  the  anterior  margin  of  the  interarticular  fibro-cartilage. 

The  synovial  membranes  are  two  in  number,  the  superior  synovial  mem- 
brane being  separated  from  the  inferior  by  the  interarticular  fibro-cartilage. 
When  the  interarticular  fibro-cartilage  is  perforated,  the  two  synovial  sacs  com- 
municate. 

The  spheno-mandibular  or  internal  lateral  ligament  is  attached  above  to  the 
spine  of  the  greater  wing  of  the  sphenoid  bone  and  adjacent  part  of  the  temporal 
bone,  and  below  to  the  spine  of  Spix,  or  mandibular  spine,  which  is  situated  on 
the  inner  surface  of  the  lower  jaw,  below  and  internal  to  the  inferior  dental  for- 
amen. The  internal  lateral  ligament  is  separated  from  the  temporo-maxillary  joint 
and  lower  jaw  by  the  internal  maxillary  artery  and  vein,  the  middle  meningeal 
artery,  the  external  pterygoid  muscle,  the  inferior  dental  vessels  and  the  inferior 
dental  nerve.     Its  lower  extremity  is  pierced  by  the  mylo-hyoid  nerve. 

The  stylo-mandibular  or  stylo-maxillary  ligament  is  a  i)art  of  that  process 
of  the  deep  cervical  fascia  which  dips  beneath  the  parotid  gland.  It  extends  from 
the  styloid  process  of  the  temporal  bone  to  the  angle  and  posterior  margin  of  the 
ramus  of  the  lower  jaw,  separating  the  parotid  from  the  suhmaxillarv  gland. 

Blood  Supply. — From  the  temporal,  middle  meningeal,  and  ascending 
pharyngeal  arteries. 

Nervk  Supply. — From  the  auriculo-teniporal  and  masseteric  branches  of  the 
inferior  maxillary  nerve. 

MovKMKNTS. — Rotation  of  the  condyle  around  a  transverse  axis  occurs  when 
the  mouth  is  opened  or  closed,  and  gliding  forward  of  both  the  condyle  and  the 
interarticular  cartilage  when  the  mouth  is  widely  opened.  If  the  mouth  is  oj)ened 
too  widi  ly,  as  in  a  convulsive  yawn,  the  condyle  and  interarticular  fibro-caiiilage 
may  be  completely  or  incompletely  dislocated  forward,  and  locked  either  in  front  of 
or  upon  the  emiuentia  articularis.     In  closing  the  mouth  the  cartilage  and  condyle 
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glide  backward,  and  the  condyle  rotates  on  the  cartilage  in  the  reverse  direction. 
These  movements  result  in  a  combination  of  a  hinge  movement  of  the  condyle 
with  fore-and-aft  gliding  movement  of  the  interarticiilar  fibro-cartilage.  Gliding 
movement  of  the  interarticular  fibro-cartilage  forward  occurs  when  the  lower 
jaw  and  chin  are  thrust  forward.  Rotation  of  the  condyle  around  the  vertical 
Hxis  of  the  neck  of  the  lower  jaw,  associated  with  oblique  gliding  of  the  inter- 
articular fibro-cartilage  on  the  glenoid  fossa,  occurs  in  the  oblique  movements 
of  the  lower  jaw  in  mastication. 

The  Joints  of  the  Neck  are  those  of  the  cervical  portion  of  the  spinal  column, 
which  have  been  described  in  volume  i. 

Dislocations. — Dislocation  of  the  bones  of  the  vault  and  base  of  the  skull 
is  almost  entirely  limited  to  the  young  skull.  Such  an  accident  rai-ely  occurs  in 
the  adult  skull,  the  firm  union  and  overlapping  of  the  bones  preventing  disloca- 
tion of  these  articulations.  The  squamous  suture  has  been  separated  by  dis- 
location of  the  temporal  bone.  Fractures  in  the  line  of  the  coronal,  sagittal,  and 
'kmbdoid  sutures  have  occurred. 

Dislocation  of  the  lower  jaw  is  of  com paru lively  rare  occurrence,  and 
is  usually  forward  and  bilateral.  Forward  dislocation,  occurs  while  the  mouth  is 
wide  open,  as  during  convulsive  yawning,  manipulations  of  dentists,  or  from 
blows  on  the  chin.  Only  a  small  amount  of  force  is  required  at  such  a  time  to 
carry  the  condyle  from  a  position  just  behind,  to  a  point  upon  or  immediately 
in  front  of,  the  summit  of  the  eminentia  articularia.  The  anterior  portion  of  the 
capsular  ligament  is  torn  ;  the  interarticular  fibro-cartilage  is  usually  dislocated 
with  tlie  condyle.  The  condyle  is  retained  in  its  abnormal  position  by  the 
upward  traction  of  the  temporal,  raasseter,  and  internal  pterj-goid  muscles. 
Baf^kward  dislocation  of  the  lower  jaw  may  follow  a  blow  on  the  chin,  and  the 
condyle  may  fracture  the  bony  portion  of  the  external  auditory  meatus  or  be 
driven  into  the  crania!  cavity. 

Excisions. — Excision  of  the  upper  jaw  is  usually  performed  for  malignant 
disease,  as  sarcoma  or  carcinoma  of  the  maxillary  sinus  or  antrum  of  High- 
more.  Generally  but  one  superior  maxilla  ia  removed,  although  both  upfier  jaws 
have  been. removed  in  one  operation. 

In  excising  the  superior  maxilla  several  anatomic  facts  are  to  be  remembered. 
The  upper  jaw  is  in  reality  a  shell  of  bone  which  envelops  the  maxillary  sinus, 
forms  a  large  part  of  the  floor  of  the  orbit,  roof  of  the  mouth,  external  wall  of 
the  nasal  fossa,  anterior  wall  of  the  spheno-maxillary  fossa  and  pterygo-maxillaiy 
region,  and  bony  basis  of  the  front  of  the  face  below  the  infra-orbital  ridge.  Its 
strongest  portions  are  the  malar,  alveolar,  and  palatal  processes. 

In  the  operation  of  excision  of  the  superior  maxOlary  bone  the  inferior  tur- 
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binated  bone,  part  of  the  malar  bone,  part  of  the  palate  bone,  and  the  superior 
maxillary  bone,  except  the  upper  part  of  its  uasal  process,  are  removed. 

In  the  method  of  excision  which  is  most  commonly  practised, — that  is,  by  a 
median  incision, — the  first  incision  is  begun  one-half  of  an  incli,  or  slightly  less  than 
one  and  one-half  centimeters,  below  the  inner  caiithus  of  the  eyelids.  It  is  carried 
downward  along  the  groove  between  the  nose  and  face,  around  the  ala  of  the  ncee, 
below  the  base  of  the  nose  to  the  median  line,  and  thence  through  the  median  line 
of  the  upper  lip.  This  incision  divides  skin,  superficial  fascia,  some  of  the  muscles 
of  expression,  the  angular  artery  and  vein,  the  lateral  nasal  artery,  the  artery  of 
the  nasal  septum,  the  superior  coronary  artery,  and  branches  of  the  infra-orbital 
and  facial  ner\'es. 

The  second  incision  is  carried  from  the  point  at  which  the  first  incision  was 
commenced  outward  along  the  iniVa-orbital  margin  to  a  i»int  over  the  malar  bone. 
This  incision  divides  a  few  insignificant  blood-vessels.  The  tissues  of  the  flaii  out- 
lined are  now  quickly  reflected  outward,  removing  all  of  tliem  down  to  the  bone, 
not  considering  the  periosteimi.  In  elevation  of  this  flap  the  infra-orbital  vcs&eU 
and  ner\-e  are  dividetl. 

The  iibro-cartilaginous  lateral  portion  of  the  nose  is  detached  from  the  supe- 
rior maxilla,  and  the  base  of  the  nasal  process  of  the  superior  maxilla  is  severed 
with  a  fine  saw  or  a  chisel.  The  periosteum  is  divided  along  the  infra-orbital 
ridge,  and  elevated  from  the  floor  of  the  orbit,  at  the  same  time  detaching  tlio 
origin  of  the  inferior  oblique  muscle  of  the  eyeball.  The  inner  part  of  the  floor  of 
the  orbit  is  then  divided  with  a  small  chisel.  The  malar  bone  is  next  severed  at 
its  middle  with  a  small  saw  or  chisel,  and  in  a  line  which  extends  obliquely  down- 
ward and  outward.  The  saw  is  carried  through  the  floor  of  the  orbit  until  it 
reaches  the  spheno-maxillary  fissure.  The  malar  bone  can  be  dividwl  wilh  strong 
bone  forceps,  which  are  not  allowed  to  extend  into  the  spheno-maxillarv-  fissure. 
If  the  forceps  are  inserted  too  deeply  into  the  fissure,  the  internal  maxillary  orteiy 
may  be  severed. 

The  central  incisor  on  the  diseased  side  is  extracted,  the  muco-periosteum  of 
the  floor  of  the  nose  is  divided  close  to  the  nasal  septum,  the  muco-periosteum  of 
the  hard  palate  is  severed  in  the  median  line,  and  tlie  soft  palate  is  thoroughly 
separated  from  the  hard  palate.  With  a  slender  saw  introduced  through  the  nose 
the  hard  palate  is  divided  close  to  the  nasal  septum. 

With  one  blade  of  the  forceps  at  the  infra-orbital  ridge  and  the  othw  at  the 
alveolar  process,  the  jaw  is  grasped  with  lion  forceps,  and  loosened  from  the  remain- 
ing attachments.  This  procedure  fractures  the  vertical  plate  of  the  palate  bone, 
and  detaches  the  jaw  from  the  pterj-goid  process  of  the  sphenoid  bone. 

The  vessels  ruptured  or  divided   in  removing  the    superior    maxilla  are 
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branches  of  the  third  portion  of  the  internal  maxillary  artery.  They  are  the 
alveolar,  infra-orbital,  posterior  palatine,  pterygo-palatine,  and  naso-palatine  arteries, 
or  some  of  their  branches.  The  application  of  the  actual  cautery  may  be  required 
to  check  hemorrhage.  The  cavity  may  be  packed  with  gauze,  and  the  wound  in 
the  skin  is  closed.     The  gauze  is  subsequently  removed  through  the  mouth. 

Excision  of  the  lower  jaw  is  performed  for  the  removal  of  malignant  growths 
of  that  bone.  Usually  but  half  of  the  bone  is  excised.  Segments  of  the  lower  jaw 
are  removed  in  extirpation  of  benign  tumors  of  that  bone.  The  incision  is  carried 
from  the  attached  margin  of  the  lower  lip  down  the  middle  of  the  chin  to  the  lower 
margin  of  the  jaw,  thence  just  below  and  parallel  with  the  body  of  the  jaw  to  the 
angle,  and  thence  upward  along  the  posterior  margin  of  the  ramus  of  the  lower  jaw 
to  the  level  of  the  lobule  of  the  ear.  In  making  this  incision  the  facial  artery 
is  secured  between  ligatures  before  it  is  divided.  The  skin,  superficial  fascia, 
platysma  myoides  muscle,  and  deep  fascia  are  divided ;  the  parotid,  submaxillary, 
and  sublingual  glands  and  Stenson's  duct  must  be  avoided. 

Beginning  at  the  symphysis,  the  soft  tissues  are  detached  from  the  external 
surface  of  the  bone  with  a  periosteal  elevator.  The  depressor  labii  inferioris, 
depressor  anguli  oris,  buccinator,  and  masseter  muscles  are  thus  separated  from  the 
bone. 

After  extraction  of  one  of  the  incisor  teeth  the  bone  is  divided  with  a  small 
saw.  The  divided  end  of  the  bone  is  next  drawn  outward,  and  the  mylo-hyoid 
muscle  and  mucous  membrane  of  the  mouth  are  divided  close  to  the  bone,  being 
careful  to  avoid  injuring  the  sublingual  or  submaxillary  gland  or  the  lingual 
nerve. 

The  internal  pterygoid  muscle  is  detached  from  the  bone  with  a  periosteal 
elevator,  and  the  internal  lateral  ligament  of  the  lower  jaw  and  inferior  dental 
vessels  and  nerve  are  divided. 

The  jaw  is  now  depressed,  to  bring  the  coronoid  process  into  view.  This  pro- 
cess is  then  divided  with  a  chisel  and  a  mallet,  and  dissected  out  afterward,  or  the 
tendon  of  the  temporal  muscle  is  severed  with  curved  scissors.  The  tendon  of  the 
external  pterygoid  muscle  is  divided  with  scissors,  or  detached  with  a  periosteal 
elevator. 

The  capsular  ligament  is  divided,  and,  after  severing  some  few  remaining 
attachments,  as  the  stylo-maxillary  ligament,  the  bone  can  be  removed.  After 
bleeding  has  been  checked  the  wound  is  closed. 

The  structures  to  be  avoided  in  this  operation  are  the  three  salivary  glands, 
Stenson's  duct,  the  buccal  and  supra-maxillary  branches  of  the  facial  nerve,  the 
lingual  and  auriculo-temporal  nerv'es,  the  external  carotid,  temporal,  and  internal 
maxillary  arteries,  and  the  temporo-maxillary  and  internal  maxillary  veins.     The 
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vessels  which  must  be  divided  are  the  facial,  inferior  labial,  mental,  mylo-hyoid, 
inferior  dental,  and  masseteric  arteries  and  veins. 

Excision  of  the  condyle  of  the  lower  jaw  is  performed  most  commonly  for 
disease  of  the  temporo-maxillary  articulation  causing  impaired  movement  in 
that  jaw. 

A  vertical  incision  is  carried  from  the  zygoma  downward  over  the  condyle  of 
the  lower  jaw,  to  a  point  just  above  the  position  of  the  transverse  facial  artery, 
which  is  one  centimeter,  or  less  than  one-half  of  an  inch,  below  and  parallel  with 
the  zygoma.  A  second  incision  is  carried  forward  along  the  lower  margin  of  the 
zygoma  for  one  inch,  or  2.5  centimeters.  The  flap  thus  outlined  is  reflect^  for- 
ward and  downward,  avoiding  the  temporal  branches  of  the  facial  nerve.  The 
posterior  fibers  of  the  masseter  muscle  are  detached  from  the  zygoma,  and  the 
capsule  of  the  temporo-maxillary  joint  is  opened. 

The  neck  of  the  condyle  is  divided  with  a  chisel  or  a  small  saw,  the  condyle 
being  firmly  held  with  a  small  hook.  The  condyle  is  twisted  out  of  the  glenoid 
fossa,  and  the  external  pterygoid  tendon  and  capsular  ligament  are  divided.  The 
instruments  are  kept  close  to  the  bone,  to  avoid  injuring  the  temporal,  internal 
maxillary,  and  masseteric  vessels,  the  auriculo-temporal  and  masseteric  nerves,  and 
the  parotid  gland. 

Development  of  the  Bones  of  the  Skull. — The  bones  of  the  vault  of  the 
cranium  are  developed  in  membrane,  and  those  of  the  base  of  the  skull  are  formed 
in  cartilage.  Just  before  birth  the  bones  of  the  vault  are  imperfectly  ossified  at 
their  margins,  so  that  they  are  joined  by  membrane  instead  of  by  sutures.  This 
condition  of  the  bones  allows  diminution  in  the  diamet<?rs  of  the  fetal  skull  at 
birth  by  overlapping  of  the  bones  of  the  cranial  vault. 

At  birth  the  bones  are  incompletely  ossified  at  the  angles  of  the  parietal 
bone;  these  membranous  areas  are  called  fontanels. 

The  posterior  fontanel  is  triangular  in  shape,  is  situated  at  the  lambda,  and 
closes  (luring  the  first  few  months  after  birth. 

The  anterior  fontanel  is  quadrilateral,  is  located  at  the  bregma,  and  closes 
during  the  latter  half  of  the  second  year. 

The  antero-lateral  fontanels,  situated  at  the  anterior  inferior  angles  of  the 
parietal  bones,  and  the  postero-lateral  fontanels,  situated  at  the  i)osterior  inferior 
angles  of  tlie  ])arietal  bones,  close  soon  after  ])irth.  Imperfect  or  delayed  ossifica- 
tion at  the  fontanels  occurs  in  hydrocephalus. 

Fractures  of  the  Skull. — The  l)ones  of  the  skull  in  young  children  are  not 
readily  lVacturc(l.  When  force  is  api)lied  to  the  vault  of  the  skull  of  a  young 
infant,  it  is  merely  indented,  ossification  bein^  so  incomplete  that  the  bones  are 
flexible. 
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The  adult  skull  is  not  readily  fractured,  because  its  curves  diflFuse  and 
diminish  the  breaking  force,  and,  being  composed  of  three  tables  of  diflFerent 
consistence,  its  strength  and  elasticity  are  much  enhanced.  Other  conditions 
which  lessen  the  danger  of  fracture  of  the  vault  of  the  cranium  are:  The 
mobility  of  the  scalp  proper,  the  rounded  shape  of  the  cranial  vault,  and  the 
mobility  of  the  head.  As  age  advances  and  the  bones  become  less  porous,  less 
elastic,  and,  at  the  fortieth  year,  the  sutures  begin  to  be  obliterated  by  ossification 
of  the  intersutural  membrane  the  skull  is  more  readily  fractured.  Either  the 
external  table  or  the  internal  table  may  be  fractured  without  injury  to  the  other 
table,  but  both  tables  are  usually  traversed  by  the  fracture.  On  account  of  its 
brittleness  and  the  diflFusion  of  the  force  in  passing  through  the  bone,  the  inner 
table  is  much  more  splintered  than  the  external.  In  depressed  fractures  of  the 
vault  the  inner  table  may  not  be  broken,  the  outer  table  being  merely  driven 
into  the  diploe  or  one  of  the  frontal  sinus 

Fractures  of  the  vault  of  the  skull  are  due  to  direct  violence.  A  fracture  of 
the  vault  resulting  from  difiuse  application  of  force,  as  in  a  fall  upon  the  head, 
usually  extends  to  the  base  of  the  skull  by  the  shortest  route,  regardless  of  sutures 
or  thickness  of  the  bones  traversed.  This  is  more  likely  to  occur  if  the  fracture  be 
linear.  Fractures  of  the  frontal  region  extend  into  the  floor  of  the  anterior  cranial 
fossa,  those  of  the  parietal  region  into  the  floor  of  the  middle  cranial  fossa,  and 
those  of  the  occipital  region  into  the  floor  of  the  posterior  cranial  fossa. 

Fractures  of  the  base  of  the  skull  are  caused  by  extension  of  a  fracture  from 
the  vault  of  the  skull  and  by  direct  or  indirect  violence.  Fractures  of  the  base 
by  direct  violence  have  been  caused  by  foreign  bodies  having  been  driven  through 
the  roof  of  the  orbit,  nose,  or  pharynx.  Fractures  of  the  base  by  indirect  violence 
usually  result  from  the  body  falling  upon  the  feet,  knees,  or  buttocks,  and  from 
the  upper  part  of  the  spinal  column  being  driven  against  or  through  the  occipital 
bone.  In  blows  at  the  root  of  the  nose  the  cribriform  plate  of  the  ethmoid  bone 
may  be  fractured,  and  in  a  fall  upon  the  chin  the  condyle  of  the  lower  jaw  may  be 
driven  through  the  base  of  the  skull  at  the  middle  cranial  fossa.  The  cribriform 
plate  of  the  ethmoid  bone  has  been  broken  by  counter-stroke  by  a  blow  in  the 
occipital  region. 

In  fracture  of  the  base  of  the  skull  at  the  anterior  cranial  fossa  blood  may 
enter  the  orbit  and  produce  a  subconjunctival  ccchymosis,  or  blood  and  cerebro- 
.spinal  fluid  may  escape  from  the  noso  throu^rh  the  anterior  nares  or  posterior  nares 
and  mouth.  The  blood  escaping  into  tlie  orbit  is  derived  from  rui)tured  menin- 
geal vessels,  anterior  or  posterior  ethmoid  vessels,  and  ophthalmic  artery  or  vein  ; 
that  entering  the  nose  escapes  from  the  anterior  or  posterior  ethmoid  vessels,  and 
the  vessels  of  the  nasal  mucous  membrane.     In  fracture  of  the  cribriform  plate  of 
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the  ethmoid  bone  rupture  of  the  olfactory  nerves  may  cause  loss  of  the  sense  of 
smell.  In  fractures  at  the  middle  cranial  fossa  blood  and  cerebro-spinal  fluid  may 
escape  from  the  ear.  To  permit  cerebro-spinal  fluid  to  escape  in  this  manner,  the 
arachnoid,  dura  mater,  bone  and  mucous  membrane  of  the  wall  of  the  tym- 
panum, and  membrana  tympani  must  be  ruptured.  In  fracture  of  the  base*  at 
this  fossa  the  cavernous  sinus  may  be  ruptured,  and  if  the  fracture  extend  across 
the  petrous  portion  of  the  temporal  bone,  the  superior  petrosal  sinus,  and  the 
facial  and  auditory  nerves  may  be  injured.  Laceration  of  the  facial  nerve  causes 
paralysis  of  the  muscles  of  expression  and  of  the  buccinator  muscle ;  laceration 
of  the  auditory  nerve  causes  deafness.  In  fractures  of  the  base  of  the  skull  at 
the  posterior  cranial  fossa  blood  may  be  extra vasated  into,  the  tissues  of  the  nape  or 
posterior  triangle  of  the  neck.  The  symptoms  of  fracture  of  the  skull  are  chiefly 
those  of  compression  of  the  brain,  produced  by  extravasated  blood  which  arises 
from  rupture  of  the  meningeal  vessels,  sinuses  of  the  dura  mater,  and  diploic 
veins. 

Fractures  of  the  Bones  of  the  Face  are  the  result  of  direct  violence.  In 
fracture  of  the  nasal  bones  emphysema  of  the  soft  tissues  may  occur.  In  fracture 
of  the  lacrymal  bone  obstruction  of  the  nasal  duct  may  cause  the  tears  to  flow  over 
the  cheek,  and  laceration  of  the  muco-periosteal  wall  of  the  duct  may  induce 
emphysema  of  the  soft  tissues.  In  comminuted  fracture  of  the  zygomatic  arch 
fragments  of  bone  driven  into  the  temporal  muscle  may  interfere  with  the  move- 
ments of  the  lower  jaw  in  mastication. 

Fracture  of  the  bone  of  the  upper  jaw  may  cause  profuse  hemorrhage  from 
a  ruptured  infra-orbital,  superior  dental,  anterior  palatine,  or  posterior  palatine 
artery. 

Fracture  of  the  lower  jaw  occurs  more  frequently  than  fracture  of  any  other 
bone  of  the  face.  It  is  usually  broken  by  direct  violence.  In  fractures  of  the  neck 
of  the  lower  jaw  the  condyle  is  drawn  forward  by  the  external  pt^^rygoid  muscle. 
Imperfect  apposition  and  persistent  mol)ility  of  the  fragments  may  induce  excessive 
formation  of  callus,  which  may  subseciuently  cause  more  or  less  ankylosis  of  the 
temporo-inaxillary  articulation.  In  fracture  of  the  ravius  of  the  bone  there  is 
sliglit  displacement  of  the  fragments,  as  the  masseter  and  internal  pterygoid  nmscles 
act  as  splints.  In  fracture  in  front  of  the  attachment  of  the  masseter  muscle 
the  posteri(^r  fragment  is  drawn  upward  by  the  masseter,  temporal,  and  internal 
ptc*ryg()i(l  nuiscles  ;  if  the  plane  of  fracture  extends  obliquely  backward  and  outward, 
the  posterior  fragment  is  also  drawn  inward  by  the  internal  pterygoid  muscle.  'The 
anterior  fra<j:inent  is  carried  downward  by  the  fracturing  force,  the  platysma 
niyoides,  digastric,  mylo-hyoid,  genio-hyoid,  and  geiiio-hyo-glossus  muscles.  In 
d(nildr  fracture  at  tlic  rnental  fnrainina   the  middle  fragment  is  carried  downward 
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aD(l  hackwarti  by  its  weight,  and  the  digastric,  mylohyoid,  genio-hyoid,  and 
geiiio-hyo-g!ossus  muscles.  This  displacement  allows  the  base  of  the  toiigue  to 
fall  against  the  epiglottis,  and  thus  asphyxiation  may  be  produced. 


SURFACE  ANATOMY  OF  THE  CRANIUM. 

The  Cranium  is  that  portion  of  the  head  which  extends  from  the  lower 
margin  of  the  forehead  in  front  to  the  upper  extremity  of  the  neck  behind, 
from  ear  to  ear  laterally,  and  along  the  base  of  the  brain-case  below. 
The  base  of  the  brain-case  is  represented  by  a  Hue  which  extends  from 
the  eyebrows,  through  the  external  auditory  meatus,  to  the  nape  of  the 
neck.  The  covering  of  this  area,  witli  the  exception  of  that  of  tlie  fore- 
head   and    part   of  the   temi>oraI    regions,    constitutes   the    scalp. 

The  Scalp  is  covered  by  hair,  which  is  more  or  less  abundant.  At 
tlie  junction  of  the  middle  and  posterior  thirds  of  the  sagittal  suture  can 
be  seen  a  dividing  point  of  the  hair,  from  which  it  falls  radially  in  all 
directions.  It  is  at  this  point  that  baldness  usually  begins.  The  density 
of  the  scalp  is  well  marked.  The  integument  is  closely  connected  with 
the  cranial  or  occi  pi  to- frontal  is  aponeurosis,  on  account  of  which  attachment 
many  persons  can  readily  move  the  scalp  by  the  alternate  contractions  of 
the  occipital  and  frontal  divisions  of  the  muscle.  The  scalp  is  lacking  in 
elasticity,  especially  in  the  back  part.  In  peeling  the  scalp  back,  during 
postmortem  examinations,  it  sometimes  tears,  and  in  the  subsequent  sewing 
stitches  pull  through  if  drawn  very  tightly.  In  this  respect  the  scalp 
differs  remarkably  from  the  skin  of  other  regions  of  the  body.  The  skin  else- 
where has  more  elasticity  and  allows  much  stretching  before  it   tears.     Tumors 
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of  the  scalp  are  movable  if  above  tlie  cranial  aponeurosis ;  when  below  it  they  are 
immovable. 

The  arteries  of  the  scalp  are  the  frontal,  which  ascends  near  the  median  line ; 
the  supra-orbital,  which  is  found  above  the  supra-orbital  notch  and  for  some 
distance  up  the  forehead  ;  the  anterior  branch  of  the  temporal  artery  (often  verj- 
tortuous),  found  about  one  and  one-quarter  inches  behind  the  external  angular 
process  of  the  frontal  bone ;  the  posterior  branch  of  the  temporal,  which  runs 
above  and  iu  front  of  the  ear ;  the  posterior  auricular,  above  and  behind  the  ear  ; 
and  the  occipital,  distinguishable  about  midway  between  the  mastoid  process  and 
the  external  occipital  protuberance. 

In  examining  the  head  as  a  whole,  it  will  be  noticed  that  the  two  sides  are 
not  symmetric — one  side  almost  always  having  larger  dimensions  than  the  other. 
Although  the  general  conformation  of  the  skull  cap  is  a  fair  index  of  its  contents, 
it  does  not  follow  that  every  minute  change  in  form  of  the  brain  has  ita  effect  upon 
the  skull,  as  is  claimed  by  many  phrenologists. 

The  cranial  bones  aro  the  frontal,  two  parietal,  two  temporal,  the  occipital, 
the  sphenoid,  and  the  ethmoid.  In  the  adult  they  are  immovably  connected  with 
one  another,  the  lines  of  their  junctions  being  termed  sutures.  In  infancy  the 
frontal  bone  consists  of  two  [jortions ;  tliesc  coalesce  very  early  in  life,  the  lino  of 
union  being  the  frontal  suture.  The  two  parietal  bones  are  joined  by  the 
sagittal  sature.  The  course  of  the  two  sutures,  the  frontal  and  sagittal, 
corresponds  to  a  line  drawn  from  the  root  of  the  nose,  directly  backward  over  the 
median  line  of  the  vault  of  the  skull,  to  the  extenial  occipital  protuberance.  In 
this  line,  within  the  skull,  are  the  superior  longitudinal  sinus  and  the  longitudinal 
fissure  of  the  cerebrum.  The  parietal  bones  are  joined  to  the  frontal  bone  by  the 
coronal  suture,  and  to  tlie  occipital  bono  by  the  lambdoid  suture.  Alwiit  one  inch 
anterior  to  the  center  of  a  vertical  line  drawn  directly  over  the  skull  from  one  exter- 
nal auditory  meatus  to  the  other,  and  at  the  junction  of  the  coronal  with  the  sagittal 
suture,  is  the  bregma,  which  is  the  situation  of  the  anterior  fontanel  of  the  infant. 
The  coronal  suture  corresponds  to  a  line  drawn  from  the  bregma  to  tlie  mi<)dlo  of 
the  zygomatic  arch.  The  lambdoid  suture  is  represented  by  a  line  drawn  from  the 
posterior  border  of  the  base  of  the  mastoid  process  to  a  point  midway  botwwn  the 
bregma  and  the  external  occipital  protuberance.  The  lambda  is  the  point  of 
junction  of  the  sagittal  and  lambdoid  sutures.  This  is  the  site  of  the  i>osturior 
fontanel  in  infants.  The  pterion — the  junction  of  the  anterior  inferior  angle  of 
the  parietal,  the  frontal,  the  temporal,  and  the  greater  wing  of  the  8|ilienoid  l)Oiie 
— ^is  found  about  one  and  one-half  inches  behind  the  external  angular  process  of 
the  frontal  bone,  and  about  the  same  distance  above  the  zygoma. 

The  superciliary  ridges  commence  on  each  side  of  the  glabella,  which  is 
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the  elevation  above  the  root  of  the  nose,  and  extend  outward  in  a  gentle  curve, 
gradually  becoming  less  prominent.  The  superciliary  ridges  mark  the  location  of 
the  sinuses  of  the  frontal  bone,  but  may  vary  greatly,  generally  because  of  the 
diflFerence  in  size  of  the  frontal  sinuses.  They  are  small  in  females  and  absent  in 
children.  Although  the  size  of  the  ridge  may  be  an  indication  of  the  size  of  the 
frontal  sinus,  yet  this  does  not  always  hold  good,  as  we  may  find  a  large  ridge  with 
but  little  development  of  the  sinus ;  and  vice  versA.  Some  of  the  Australian  abor- 
igines have  very  small  sinuses,  but  large  ridges,  due  to  great  thickness  of  the  bone. 

Above  the  superciliary  ridges  are  found  the  frontal  eminences.  They  are 
slightly  convex  elevations  which  mark  the  original  centers  of  ossification  in  the 
two  frontal  bones.  Their  prominence  is  generally  considered  as  an  index  of  the 
amount  of  intellectual  capacity  of  the  individual.  The  increase  in  the  develop- 
ment of  the  skull  as  a  whole  causes  the  frontal  bones  to  become  upright,  and  thus 
makes  the  frontal  eminences  more  prominent. 

Immediately  behind  the  external  ear  is  the  mastoid  process  of  the  temporal 
bone.  It  is  but  rudimentary  in  infancy,  and  develops  later  in  life.  It  extends 
downward  for  about  an  inch  below  the  external  auditory  meatus,  and  projects 
forward  slightly  under  it.  The  digastric  fossa  is  internal  to  the  mastoid  process. 
The  body  of  the  process  is  honeycombed  with  air-cells,  which  are  connected  with  the 
middle  ear.  At  times  these  become  so  inflamed  that  trephining  or  incision  is 
necessary  to  afford  relief.  The  incision  should  be  made  in  the  hairless  space  behind 
the  ear  (Wilde's  incision).  A  line  connecting  the  tips  of  the  two  mastoid  processes 
would  pass  through,  or  immediately  under,  the  condyles  of  the  occipital  bone. 

About  half  an  inch  above  and  three-quarters  of  an  inch  behind  the  posterior 
border  of  the  mastoid  process  is  the  asterion — the  junction  of  the  lambdoid  and 
squamous  sutures. 

The  external  occipital  protuberance  (inion)  is  distinctly  felt  in  the  median 
line  at  the  posterior  part  of  the  head,  at  the  junction  of  the  skin  of  the  neck  with 
that  of  the  head.  It  is  the  thickest  part  of  the  vault  of  the  skull.  From 
it  the  superior  curved  lines  of  the  occipital  bone  extend  laterally  and  give 
attachment  to  some  of  the  muscles  which  support  the  head.  The  external 
occipital  protuberance  marks  the  position  of  the  torcular  Herophili,  or  the  con- , 
fluence  of  the  superior  longitudinal,  two  lateral,  straight,  and  occipital  sinuses. 
Above  the  superior  curved  lines  the  general  contour  of  the  skull  can  be  readily 
seen,  as  the  covering  is  composed  of  thin  structures.  Below  these  lines,  however, 
the  skull  recedes  to  a  considerable  extent,  the  space  being  filled  in  with  the 
strong  muscles  and  fasciae  of  the  neck.  In  the  region  of  the  occiput  there  is 
occasionally  found  a  bulging  of  the  membranes  of  the  brain  (meningocele),  or  of 
the  brain  itself  (encephalocele) ;  in  these  cases  there  is  defective  ossification  of  the 
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occipital  bone,  ami  the  tumor  caused  by  the  protruding  cranial  contenta  is  always 
in  the  median  line. 

Tlie  parietal  eminences  whicl\  mark  the  position  of  the  centers  of  osedficatioa 
in  the  parietal  bones  are  readily  distinguishable  on  the  sides  of  the  skull  abtive  thw 
ears.  They  are  much  more  marked  in  infancy,  gradually  becoming  rounded  anJ 
less  prominent.  Anterior  to  the  parietal  eminences,  and  running  along  the  rides  of 
the  head,  are  the  two  temporal  ridges  which  limit  the  temporal  fossje  above  and 
give  attachment  to  the  temporal  fascia.  They  commence  at  the  external  angular 
process  of  the  frontal  bone  and  arch  upward,  backward,  and  then  downward,  lo 
become  lost  on  the  posterior  roots  of  the  zygomatic  process.  The  point  where  ibe 
coronal  s\iture  is  crossed  by  the  temporal  ridge  is  known  as  the  stephanioD.  It  is 
(ibout  one  and  one-ciuartt-r  inches  above  the  pterion. 

The  middle  meningeal  artery  passes  upward  on  the  anterior  inferior  angle  of 
the  parietal  bone,  and  is  found  by  trephining  an  inch  and  a  half  behind  aod 
about  an  inch  above  the  external  angular  process. 

The  course  of  the  superior  longitudinal  sinus  is  indicated  by  a  line  drawn 
over  the  median  line  of  the  top  of  the  head,  or  from  the  root  of  the  nose  Ititho 
external  occipital  protuI«Tance. 

The  course  of  the  horizontal  portion  of  the  lateral  sinus  is  ehown  l^-  the 
posterior  part  of  a  line  drawn  from  the  external  occipital  jirotuberance  to  a  point 
one  inch  above  the  extcmiil  auditory  meatus.  The  sinus  turns  downward  and 
becomes  the  sigmoid  sinus  at  the  point  where  a  vertical  line  drawn  through  the 
posterior  border  of  the  base  of  the  mastoid  process  crosses  the  line  for  the  horizontal 
portion. 

The  course  of  the  sigmoid  sinus  is  marked  by  a  line  drawn  from  the  pcant 
of  termination  of  the  horizontal  portion  of  the  lateral  sinus  to  the  tip  of  tl» 
mastoid  process. 
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The  appearance  of  the  face  in  health  and  disease  des«*ves  attention  from  the 
physician.  In  infancy,  owing  to  greater  abundance  of  subcutaneous  fat  and  tbt 
lack  of  development  of  the  muscles  of  expression,  the  face  is  iull  and  round ;  tiie 
relatively  greater  development  of  the  brain  and  sense  organs  causes  the  uppra 
portion  of  the  face  to  be  broader  than  the  lower  ;  the  nasal  foesce  are  shallow,  and 
the  maxillary  bones  are  small. 

In  old  age  the  subcutaneous  fat  largely  disappears  and  the  int^ament 
becomes  wrinkled  and  thinner.     Mot  infrequently  there  are  observed  areas  c^ 
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thickened,  brownish  epitiermis  (keratosis  senilis),  particularly  in  persons  much 
exposed  to  the  weather.  After  middle  life  there  is  a  tendency  to  dilatation  of  the 
superficial  vessels,  especially  on  the  nose  and  cheeks. 

The  absorption  of  the  alveolar  processes  and  loss  of  the  teeth  cause  the  charac- 
teristic appearance  of  the  mouth  in  old  age  ;  the  lips  being  inverted,  the  red  border 
liecomes  narrower,  and  when  the  mouth  is  closed  the  chin  is  drawn  toward  the 
nose. 

The  more  or  less  characteristic  changes  produced  by  disease  can  not,  of  course, 
be  described  here ;  allusion  may  be  made  to  the  waxy  hue  of  the  skin  in  certain 
renal  affections,  the  cyanosis  in  grave  cardiac  lesions,  the  hectic  flush  associated 
with  pulmonary  tuberculosis,  and  the  "facies  hippocratica."  In  the  last  named 
the  sunken  temples  and  cheeks  ;  the  pointed  nose  and  chin  ;  the  dull,  leaden  hue  ; 
the  few  drops  of  perspiration,  and  the  cold,  clammy  skin  portend  the  near 
approach  of  deatli. 

The  supra-orbital  arches  are  readily  recognized  as  the  dividing  line  between 
the  forehead  and  the  face.  They  are  strong  arches  which  form  the  upper 
boundar>'  of  the  circumference  of  the  orbit.  They  are  covered  by  the  eyebrows. 
Internally  they  end  in  the  internal  angular  processes  of  the  frontal  bone,  which 
articulate  with  the  lacr^'mal  bone  and  the  na.sal  process  of  the  superior  maxilla. 
Between  the  two  internal  angular  processes,  at  the  fronto-nasal  suture,  a  meningo- 
cele or  an  encephalocele  sometimes  appears.  Externally,  the  su[ira-orbital  arches 
tCTininate  in  the  externa!  angular  processes,  which  articulate  with  the  malar  bone. 
Immediately  below  the  supra-orbital  arches  are  the  eyes.  They  and  their  lids 
present  points  of  interest.  In  size  the  eyes  do  not  vary  much  in  different  indi- 
viduals, the  apparent  difference  being  duo  to  the  variations  in  the  length  of  the 
palpebral  fissure,  whicli  thus  permits  a  larger  or  smaller  portion  of  the  ocular 
surface  to  come  into  view.  The  palpebral  fissure  is  the  aperture  between  the 
edges  of  the  two  lids,  and  extends  from  the  inner  to  the  otiter  canthus.  The  fissure 
is  not,  as  a  rule,  exactly  horizontal,  the  outer  canthus  being  generally  a  little 
higher  than  the  inner. 

By  everting  the  eyelids,  the  tarsal  cartilage  may  be  felt  as  a  thickened 
portion  of  the  lid.  The  vertical  arrangement  of  the  Meibomian  glands  in  the 
tarsal  cartilage  can  also  be  made  out.  During  sleep  the  eyeball  turns  upward  and 
inward,  thus  shelteri.ig  the  pupil  behind  the  base  of  the  upper  lid  under  the  supra- 
orbital arch,  the  lower  lid,  at  the  same  time,  moving  upward  and  somewhat 
inward.  In  fainting  spells,  or  during  sleep,  the  while  sclerotic  of  the  eyeball 
shows  through  the  palpebral  fissure.  This  fact  is  often  of  value  in  detecting  a 
Bham  sleep  or  a  sham  faint ;  when,  after  gently  lifting  the  upper  lid  by  pressing 
upward  and  against  the  ejTjball,  if  the  pujiil  is  in  view,  the  patient  is  not  asleep. 
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The  pnncta  IftClixymaUa  ore  readily  disceniible  near  tiw  inner  camboi^  ihe 
low«r  being  the  larger  and  more  external.  The  mtrodoction  of  a  in>obe  into  tiia 
laciymal  canalicoluB  dunild  be  preceded  by  diaving  the  lid  ootwani,  ttm 
straightening  the  canaL 

The  tendo  ocoU  can  be  felt  after  diawkig  the  egrrf^  ootwaid,  or  tcaaiAj  doe- 
ingtheeya  Immediately  behind  this  is  the  laoynal  MC  VaknifewaepDriied 
backward  just  below  the  tendo  ocuU  it  woold  ent«r  ttie  sac,  with  the  angnlsr 
arteiy  and  vein  on  tiie  inner  nde  of  the  ponctoze.  A  probe  paasii^  fliiai^  tUi 
opening  into  the  sac,  and  then  downward,  slightly  ootward,  and  backward,  woidd 
enter  the  nasal  duct  and  appear  in  the  inferira-  meatus  of  ^te  nose.  Trasioit  Jlpm 
the  tendon,  as  in  closure  of  the  eyelids,  comprenee  the  sac,  with  idiich  it  is  doaaly 
connected,  thus  emptying  the  sac  and  fordng  the  tears  which  have  oc^ected  at  ttm 
inner  angle  of  the  eye  down  the  nasal  duct 

The  nasal  dnct  extends  from  the  inner  angle  of  the  cfye  to  the  infenornial 
meatus,  just  under  the  inferior  turbinated  bone.  It  is  abont  threo^jnazten  of  u 
inch  in  length,  and  constricted  in  its  middle.  Hie  lower  apesang  in  die  nMil 
muQous  membrane  is  a  slit,  but  there  is  quite  a  laige  opening  in  the  dry  bona 
When  the  lower  end  of  tiie  duct  Ilea  in  the  latoal  wall  (^  the  mestns  iuteii 
of  in  ite  loof,  greater  difficulty  is  experienoed  in  paanng  a  probe  into  the  daot 

The  lower  border  of  the  orbit  (infta-orUtal  maiglii)  lies  immediate  Mot 
the  eyeball  and  is  formed  by  the  superior  maxillary  and  malar  bcuMO.  It  csn 
be  readily  felt  throughout  its  entire  extent 

The  glabella  is  a  Sat,  triangular  eminence  ratnated  between  the  two  intetnal 
extremities  of  the  superciliary  ridges.  Immediately  below  the  apex  of  the  glabella 
is  found  the  prominence  of  the  nose  formed  by  the  nasal  bones. 

The  form  of  the  nose  and  much  of  the  general  expression  of  the  face  are  due 
to  the  size  and  form  of  the  nasal  bones.  The  difference  in  these  bones  accounts  for 
the  variations  we  find  in  the  various  races.  In  the  Mongolian  and  Ethiopian  the 
nasal  bones  are  flat  and  broad  at  their  base,  and  thus  form  the  flat  nose  which  is 
80  cliaracteristic  of  those  races.  In  the  Caucasian  race,  however,  the  nasal  bones 
are  narrow  and  elongated  as  well  as  prominent  at  the  bridge.  The  nose  is  rigid  at 
its  root  and  base  as  far  as  its  middle,  beyond  which  it  is  cartilaginous  and  fiexible. 
The  intimate  adherence  of  the  skin  to  the  nasal  cartilages,  which  are  attached  to 
the  lower  ends  of  the  nasal  bones,  makes  furuncles  or  erysipelas  in  this  r^on 
exceedingly  painful,  because  of  the  lack  of  cutaneous  elasticity. 

The  lower  end  of  the  nose  is  open  and  divided  into  the  two  anterior  nares  by 
the  nasal  septum  and  the  columna.  It  should  not  be  forgotten  that  the  nose  is 
attached  lower  than  the  floor  of  its  cavity  ;  so  that  it  must  be  elevated  when  the 
interior  is  to  be  inspected. 
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Below  the  nose  is  seen  the  mouth,  which  is  the  upper  opening  of  the  gastro- 
intestinal tract.  The  lips  contain  muscles  and  vessels,  and  play  a  large  part  in  the 
general  expression  of  the  face.  In  the  living  subject  the  pulsations  of  the  superior 
and  inferior  coronary  arteries  can  be  easily  felt  by  holding  the  lips  between  the 
finger  and  the  thumb.  In  the  operation  for  harelip  these  arteries  are  divided, 
the  ensuing  hemorrhage  being  easily  controlled  by  pressure  with  the  finger  and 
thumb.  Although  the  aperture  between  the  lips  is  generally  spoken  of  as  the 
mouth,  it  must  be  remembered  that  the  mouth  extends  backward  from  the  lips  to 
the  pharynx. 

Below  the  lips  can  be  found  the  prominence  of  the  symphysis  of  the  lower 
jaw.  The  lower  jaw  is  easily  felt  from  the  symphysis  to  the  condyle,  where 
it  articulates  with  the  temporal  bone.  By  slight  pressure  along  the  bone 
the  alveolar  border,  in  which  the  teeth  are  set,  can  be  readily  distinguished.  In 
passing  the  finger  backward  along  the  lower  border  of  the  body  of  the  jaw  the 
angle,  which  is  at  the  junction  of  the  body  with  the  ramus,  can  be  distinguished. 
In  front  of  the  angle  is  a  depression  through  which  passes  the  facial  artery,  the 
pulsation  of  which  can  be  detected  in  the  living  subject.  The  condyle  of  the  lower 
jaw  is  felt  in  front  of  the  tragus  of  the  external  ear  and  below  the  zygomatic  arch. 
When  the  mouth  of  a  living  person  is  opened,  the  condyle  can^  be  felt  leaving  the 
glenoid  fossa  and  advancing  upon  the  eminentia  articularis.  This  fon^'ard 
motion  of  the  condyle  affords  a  freer  access  to  the  external  ear,  which  can  be 
demonstrated  by  passing  the  little  finger  into  the  external  auditory  meatus  and 
opening  and  closing  the  mouth. 

In  the  supra-orbital  margin,  at  the  junction  of  its  inner  with  its  middle  third, 
is  the  supra-orbital  notch,  or  foramen,  which  gives  passage  to  the  supra-orbital 
vessels  and  nerve.    The  mental  foramen  is  found  in  the  lower  jaw,  opposite  the 
second  bicuspid  tooth  ;  it  gives  passage  to  the  mental  vessels  and  nerve.     In  a  line 
drawn  between  the  supra-orbital  notch  and  mental  foramen,  and  just  below  the 
infra-orbital  margin,  is  the  infra-orbital  foramen,  which  gives  passage  to  the  infra- 
orbital vessels  and  nerve.     These  nerves  are  derived  from  the  fifth  cranial  nerve. 
Quite  frequently  accessory  foramina  are  found  external  to  the  constant  ones,  and 
usually  transmit  a   portion   of  the  nerve  which  commonly  passes  through  the 
normal  foramen.     These  anomalies,  especially  on  account  of  their  frequency,  are 
of  considerable  significance  in  the  treatment  of  neuralgias  by  nen'e  section.     The 
anomalous  openings  occur  most  frequently  in  connection  with  the  supra-orbital,  the 
infra-orbital,  or  the  mental  foramen,  in  the  order  named,  and  uj>on  the  right  side. 
At  times  a  deep  groove  extends  for  several  inches  upward  from  the  accessor}'  supra- 
orbital foramen  and  about  a  finger's   breadth    internal   to   the   temp>oral   ri<lge. 
Failure  to  obtain  relief  in  some  cases  of  neuralgia,  after  section  of  the  nerve  which 
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passes  through  the  normal  foramen,  may  be  due  to  an  accessory  nerve,  instead  of 
to  central  disease  or  affections  of  the  ganglia  connected  with  the  parent  stem. 

Continuing  outward  from  the  external  angular  process  is  the  zygomatic  arch, 
formed  by  the  malar  bone  and  the  zygomatic  process  of  the  temporal  bone.  The 
anterior  part  of  the  arch  is  flat  and  broad,  and  forms  the  prominence  of  the  cheek, 
or  the  "  cheek  bone."  Posteriorly,  the  zygomatic  arch  terminates  in  front  of,  and 
just  above,  the  external  auditory  meatus.  On  account  of  the  attachment  of  the 
dense  temporal  fascia  to  the  upper  border  of  this  arch,  the  lower  border  is  more 
easily  distinguished.  The  zygomatic  arch  forms  a  dividing  line  between  two 
depressions.  These  are  generally  filled  with  fat  in  the  healthy  individual,  and, 
therefore,  are  not  markedly  evident.  As  soon  as  a  wasting  disease  begins  to  tax 
the  organism,  the  fat  above  the  zygoma  is  absorbed,  and  this  bony  arch  becomes 
much  more  prominent ;  as  the  wasting  progresses,  the  masseteric  depression  can  be 
plainly  seen,  and,  at  the  same  time,  the  fat  in  front  of  the  anterior  margin  of  the 
masscter  muscle  and  below  the  anterior  half  of  the  malar  bone  disappears,  with 
resultant  sinking  of  the  cheeks. 

The  arteries  of  the  face  are  the  temporal,  between  the  ear  and  zygoma,  and 
the  facial,  on  the  body  of  the  lower  jaw  just  in  front  of  the  masseter  muscle,  at  the 
angle  of  the  mouth,  and  passing  along  the  naso-labial  fold  and  side  of  the  nose  to 
the  inner  angle  of  the  eye.  The  facial  vein  runs  straight  across  the  face  from  the 
inner  canthus  of  the  eye  to  the  anterior  inferior  angle  of  the  masseter  muscle  at 
the  lower  border  of  the  lower  jaw.  The  anterior  temporal  and  facial  arteries  are 
useful  to  the  anesthetizer  in  studying  the  pulse,  and  also  to  the  physician  when 
the  patient  is  sleeping. 

Expression  is  due  to  muscular  traction  upon  the  facial  integument.  In  facial 
hemiplegia,  when  the  muscles  of  the  affected  side  have  lost  their  power,  expres- 
sion is  gone,  and  the  wrinkles  of  the  face  disappear.  The  "  expression  of  the  eye  " 
is  due  to  wrinkling  of  the  lids  and  the  peri-ocular  integument.  The  study  of  the 
relation  between  facial  expression  and  the  permanent  markings  of  the  face  resulting 
therefrom,  as  an  index  to  character  and  disposition,  is  still  in  its  infancy.  Note  the 
proximity  of  the  muscle  centers  of  the  face  in  the  ascending  frontal  and  parietal 
gyri  to  the  speech  center.  The  latter  is  at  the  tip  of  the  operculum  around  the 
ascending  arm  of  the  Sylvian  fissure,  and  at  the  lower  part  of  the  ascending  g}'ri. 
Just  above  it  is  the  lip  center,  followed  by  that  of  the  face,  fingers,  hand,  and  arm, 
with  that  of  the  lower  limb  overtopping  all.  Is  this  not  also  the  order  in  which 
these  muscle  groups  are  involved  during  increasing  animation  accompanying  a  dis- 
cussion ?  The  central  excitement  beeoiiies  greater  and  extends  over  wider  areas, 
sending  larger  and  more  intense  impulses  to  those  muscle  bundles  which  traverse 
the  facial  integument  and  pull  its  surface  hither  and  thither,  forming  wrinkles, 
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viz.,  akin,  superficial  fiiscia,  attolene  and  attrahens  auiem  mosdei,  ocdisto-fton- 
talis  (epicranial)  aponearosis,  areolar  tissue,  temporal  &8cia,  the  temporal  mosele, 
and  ibe  periosteum.  That  which  is  usually  spoken  of  as  the  scalp  inclodet  the 
skin,  the  superficial  fascia,  and  the  ocdpito-frontalis  moBcle  and  aponeumais;  iheas 
three  layers  are  closely  adherent  to  one  another. 

The  sfcln  of  the  scalp  is  thicker  than  that  of  any  other  part  of  Hie  body.  Bf 
means  of  the  superficial  &acia  the  skin  is  closely  adherent  to  the  ood{iito4imttlii 
muscle  and  aponeurosis,  which  accounts  for  the  movement  or  tlio  ^kin  with  \\\<: 
muscle  and  its  aponeurosiB.  It  is  rich  in  aebaceoos  glands  which,  when  L-nlargtd 
on  account  of  occlusion  of  their  ducts,  constitute  sebaceoot^  nsts  or  y/cns.  m 
common  in  this  region.  These  growths,  even  when  laij^  except  in  very  rare 
instances,  are  superficial  to  the  occipito-frontalis  aponeoroeis^  nnd  with  cam  can, 
therefore,  be  removed  without  risk  of  opening  the  areolar  tinoe  layer.  The  sktn  is 
well  nourished  by  the  vessels  of  the  supeifidal  iascia. 

The  saperfldal  fascia  of  the  scalp  consists  of  but  one  layer,  which  presents  a 
granular  appearance,  due  to  the  nodulated  fat  and  dense  fibrous  septa.  Its  scpt« 
firmly  connect  the  skin  to  the  occipito-irontalis  aponeoioeia.  In  its  deimity  mui 
capability  of  resisting  pressure  it  is  like  the  superficial  Jasda  of  the  palm  of  tlie 
hand  and  sole  of  the  foot  It  is  continuous  behind  with  the  superlicial  fifiscia 
of  the  back  of  the  neck ;  laterally,  and  in  firont,  with  the  siiperflcial  fa^is  uf 
the  &ce.  It  contains  the  principal  blood-veeeets  and  nervos  of  the  »calp.  in 
this  respect  differing  from  the  superficial  fiuda  elsewhere,  with  the  exceptioa 
of  that  of  the  face  and  ischio-rectal  foaaee,  the  muscles  of  the  auricle,  and  ths' 
hair-bulbs.  The  arteries  of  the  scalp  lie,  as  it  were,  in  canals  in  the 
and  arc  attached  to  the  M'alls  of  these  canals  by  loose  fibrous  tissue ;  when 
divided,  they  have  a  slight  tendency  to  retract  \\ithin  these  channels  or  caoah^ 
and,  on  account  of  the  density  of  the  fascia,  it  may  be  difficult  to  son 
them  with  the  arterj'  forceps.  Consequently,  some  form  of  pressure  is  often 
employed  to  check  the  bleeding.  The  presence  of  the  hair-bulbs  in  this 
dense  fascia  and  their  firm  attachment  to  the  scalp  enable  a  strong  person, 
by  securely  grasping  the  hair,  to  lift  the  entire  weight  of  the  body  without  teai^ 
ing  out  the  Iiair-roots.  Owing  to  the  density  of  the  superficial  fascia,  redness 
and  swelling  are  not  verj-  pronounced  in  inflammation  of  the  scalp.  The  super 
ficial  fascia  is  thickest  in  the  occipitid  region,  and  gradually  grows  thinner  as  it 
approaches  (he  front  and  sides  of  the  cranium. 

Wounds  of  the  scalp  lilec'l  freely,  because  the  arteries  can  not  contract  or 
retract  on  account  of  the  density  of  the  superficial  fascia  and  their  close  adherence 
to  the  conneotive-t issue  septa  within  which  they  ramify. 

DiPSEtTiox. — T'i)on  one  side  of  tJie  head  the  superficial  fascia  with  the  vessels 
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and  nerves  are  to  be  removed  as  one  common  layer,  bringing  into  view  the  corre- 
sponding half  of  the  occipito-frontalis  aponeurosis  and  muscle;  while  upon  the 
other  side  only  the  superficial  fascia  in  the  immediate  neighborhood  of  the  vessels 
and  nerves  is  to  be  removed,  in  this  way  exposing  and  giving  a  clear  idea  of  the 
blood  and  nerve  supply  of  the  scalp.  In  reflecting  the  superficial  fascia  preserve 
the  attolens  and  attrahens  aurem  muscles  which  lie  between  it  and  the  aponeurosis. 

The  Eztrinsic  Muscles  of  the  Ear  are  very  feeble  and  rudimentary,  the 
auricle  in  man  being  practically  immovable.  They  are  three  in  number — the 
attolens  aurem,  attrahens  aurem,  and  retrahens  aurem  ;  they  require  considerable 
care  in  dissection  to  avoid  being  overlooked  and  destroyed. 

Dissection. — Draw  the  pinna  downward  and  fasten  it  with  hooks ;  this  will 
make  tense  the  attolens  and  attrahens  aurem  muscles. 

The  attolens  aurem,  the  largest  of  the  three  muscles,  is  broad  and  fan-shaped, 
converging  to  a  narrow  tendon  below.  It  arises  from  the  superficial  surface  of  the 
occipito-frontalis  aponeurosis  below  the  temporal  ridge,  and  is  inserted  into  the 
cranial  aspect  of  the  upper  part  of  the  pinna. 

Nerve  Supply. — From  the  temporal  branch  of  the  facial  nerve. 

Action. — It  draws  the  pinna  upward. 

The  attrahens  aurem  is  the  smallest  muscle  of  the  three,  and  arises  from 
the  occipito-frontalis  aponeurosis  in  front  of  the  attolens  aurem  muscle,  and  is 
inserted  into  the  front  of  the  helix. 

Nerve  Supply. — From  the  temporal  branch  of  the  facial  nerve. 

Action. — It  draws  the  pinna  fon^-ard  and  upward. 

Dissection. — Release  the  pinna  from  its  present  position  and  draw  it  forward  ; 
fasten  it  with  hooks,  and  divide  the  integument  over  the  tense  band  Ixjliind  the 
auricle  to  expose  the  retrahens  aurem  muscle. 

The  retrahens  aurem  muscle  consis-ts  of  two  or  three  short  muscular  bundles 
which  arise  from  the  mastoid  process  of  the  temjK)ral  ]x>ne  and  are  inserted 
into  the  back  of  the  concha. 

Nerve  Supply. — From  the  posterior  auricular  branch  of  the  facial  nerve. 

Action. — It  draws  the  pinna  backward. 

The  Arteries  of  the  Scalp  are  derived,  in  front,  from  the  supra-<irbital  and 
frontal  arteries ;  on  the  sides,  from  the  tcmjxjral ;  and  Ix^hiiid,  from  tJie  jKiHterior 
auricular  and  occipital  arteries. 

The  supra-orbital  artery,  a  l^ranch  of  the  ophthalmic,  h^avr-H  the  orbit 
through  the  supraorbital  notch,  and  divides  into  a  sujMjrficial  and  a  (hro]}  brancJi, 
which  ascend  toward  the  vertex,  ana-ionio^ing  witli  the  teni[K>ral  and  frontal  art/;- 
ries  and  with  the  supra-orbital  arterj-  of  tlie  opjx>«ite  side.  It  suj^jJir-H  the  tiw^ues 
of  the  forehead. 
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The  frontal  artery,  one  of  the  two  terminal  branches  of  the  ophthalmic, 
leaves  the  orbit  at  its  inner  angle  and  ascends  on  the  forehead,  anastomosing  with 
the  supra-orbital  and  with  the  frontal  artery  of  the  opposite  side. 

The  temporal  artery,  the  smaller  of  the  two  terminal  divisions  of  the  exter- 
nal carotid,  commences  in  the  substance  of  the  parotid  gland  and  ascends  over  the 
posterior  root  of  the  zygoma,  about  two  inches  above  which  it  divides  into  the 
anterior  and  posterior  temporal ;  in  some  cases  it  divides  immediately  after  crossing 
the  zygoma  ;  rarely,  it  divides  below  the  zygoma.  It  is  accompanied  by  branches 
of  the  facial  and  auriculo-temporal  nerves.  It  is  covered  by  the  attrahens  aurem 
muscle  and  crossed  by  one  or  two  small  veins.  The  temporal  and  anterior 
temporal  arteries  are  the  vessels  used  by  the  anesthetizer  to  ascertain  the  character 
of  the  pulse. 

The  anterior  temporal  artery  passes  forward  in  a  tortuous  course  to  anas- 
tomose with  the  supra-orbital  and  frontal  arteries  and  with  the  anterior  temporal 
artery  of  the  opposite  side.  It  supplies  the  tissues  along  its  course.  It  is  the 
branch  usually  selected  when  blood  is  to  be  extracted  from  the  arterial  system. 

The  posterior  temporal  artery,  the  larger  of  the  two,  passes  upward  and 
backward  above  the  pinna  and  anastomoses  with  the  posterior  temporal  artery 
of  the  opposite  side  and  with  the  occipital  and  posterior  auricular  arteries. 

The  transverse  facial,  anterior  auricular,  and  middle  temporal  branches  of  the 
temporal  artery  will  be  described  with  the  dissection  of  the  face. 

The  posterior  auricular  artery  passes  over  the  mastoid  process,  and  divides  into 
two  branches — an  anterior  and  a  posterior.  The  anterior  branch  passes  forward 
and  anastomoses  with  the  posterior  temporal  artery ;  the  posterior  branch  passes 
backward  and  anastomoses  with  the  occipital  arter}\  It  is  accompanied  by  the 
posterior  auricular  nerve,  a  branch  of  the  facial  nerv^e. 

The  occipital  artery  pierces  the  trapezius  muscle  at  its  attachment  to  the 
superior  curv^ed  line  of  the  occipital  bone,  about  midway  between  the  mastoid 
process  and  the  external  occipital  protuberance.  Thence  it  ascends  in  a  tortuous 
course  over  the  back  of  the  head  to  the  vertex,  dividing  into  numerous  branches, 
which  anastomose  with  the  occii)ital  artery  of  the  opposite  side  and  with  the  pos- 
terior temporal  and  posterior  auricular  arteries.  It  is  accompanied  by  the  great 
occipital  nerv'e. 

The  arteries  of  the  scalp  sometimes  become  elongated  and  tortuous,  producing 
what  is  known  as  cirsoid  aneurysm.  The  anterior  temix)ral  artery  is  the  one  most 
commonly  afTected. 

The  Veins  of  the  Scalp  accompany  the  corresponding  arteries,  with  the 
exception  of  the  supra-orbital  and  frontal  veins,  which  unite  to  form  the  angular, 
the  commencement  of  the  facial,  vein.     The  veins  of  the  scalp  communicate  with 
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the  sinuses  in  the  interior  of  the  skull  and  with  the  veins  of  the  diploe  by  means 
of  the  emissary  veins. 

The  Nerves  of  the  Scalp  are  branches  of  the  trifacial,  facial,  and  great  occip- 
ital nerves,  and  of  the  cervical  plexus. 

The  supra-orbital  nerve,  the  larger  of  the  two  terminal  branches  of  the  frontal 
branch  of  the  ophthalmic  nerve,  leaves  the  orbit  with  the  supra-orbital  artery 
through  the  supra-orbital  notch  or  foramen,  which  is  located  in  the  upper  margin 
of  the  orbit  at  the  junction  of  its  inner  and  middle  thirds,  and  ascends  upon  the 
forehead  beneath  the  orbicularis  palpebrarum  and  the  frontal  belly  of  the  occipito- 
frontalis  muscle.  It  divides  into  two  branches — an  inner  and  an  out^r — and 
becomes  subcutaneous ;  the  inner  branch,  the  smaller,  pierces  the  frontal  belly  of 
the  occipito-frontalis  muscle  and  ascends  as  high  as  the  parietal  bone ;  the  outer 
branch,  the  larger,  pierces  the  occipito-frontalis  aponeurosis  and  ascends  over  the 
vertex  as  far  as  the  occipital  bone. 

The  supra-trochlear  nerve,  the  smaller  of  the  two  terminal  branches  of  the 
frontal  branch  of  the  ophthalmic  nerve,  appears  at  the  inner  angle  of  the  orbit 
above  the  pulley  of  the  superior  oblique  muscle,  and  ascends  upon  the  forehead. 
It  is  covered  by  the  orbicularis  palpebrarum  and  frontalis  muscles,  piercing  the 
latter  to  end  in  the  integument.  It  supplies  the  skin  of  the  forehead  and  the 
upper  eyelid. 

Neurectomy. — ^The  supra-orbital  and  supra-trochlear  nerves  are  often  affected 
by  neuralgia,  for  the  relief  of  which  division  or  resection  of  these  nerves  may  be 
required.  The  supra-orbital  notch,  if  present,  forms  a  sure  guide  to  the  position 
of  the  supra-orbital  nerve,  which  can  be  reached  and  exposed  by  a  vertical  incision 
immediately  over  the  notch,  or  by  a  transverse  incision  parallel  to  and  a  little 
below  the  eyebrow.  The  latter  method,  as  it  leaves  a  less  noticeable  scar,  is  the 
one  more  commonly  practised.  The  former  method,  however,  will  expose  a  larger 
portion  of  the  nerve.  The  skin  having  been  divided  by  either  a  vertical  or  a 
transverse  incision,  the  further  dissection  should  be  in  a  direction  parallel  to  the 
fibers  of  the  orbicularis  palpebrarum  muscle.  The  old  subcutaneous  operation  is 
now  seldom  done  on  account  of  the  extensive  extravasation  from  division  of  the 
supra-orbital  vessels.  To  divide  the  nerve  well  back  in  the  orbit,  it  is  necessary  to 
sever  the  orbito-tarsal  ligament  and  depress  the  orbital  fat,  when  the  nerve  is  sepa- 
rated from  its  connections  and  lifted  on  a  blunt  hook.  The  supra-trochlear  nen^e 
is  exposed  through  an  incision  carried  in  a  line  drawn  from  the  angle  of  the  mouth 
through  and  beyond  the  inner  canthus.  The  nerve  will  be  found  at  the  point 
of  intersection  of  this  line  with  the  upper  margin  of  the  orbit  The  occasional 
presence  of  an  accessory  supra-orbital  foramen,  giving  passage  to  a  division 
of   the   supra-orbital   nerve,   should    not  be    overlooked.      Recurrence   of   pain 
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immediately  after  operation  is  good  presumptive  evidence  of  the  existence  of 
an  accessory  foramen. 

Temporal  branch  of  the  orbital  nerve. — About  an  inch  above  the  zygoma 
the  temporal  fascia  is  piercetl  by  tlie  temporal  branch  of  the  orbital  branch  of  the 
superior  maxillary  nerve,  which  is  distributed  to  the  integument  of  the  temple 
and  communicates  with  the  temporal  branch  of  the  facial  nerve. 

The  auriculo-temporal  nerve,  a  branch  of  the  inferior  maxillarj*  nerve, 
accompanies  the  temporal  vessels,  lying  posterior  to  them.  The  auriculo-temporal 
ncr\'o  emerges  from  beneath  the  upper  part  of  the  parotid  gland,  and  divides  into 
two  terminal  branches — the  anterior  and  posterior  temporal.  The  anterior 
temywral  nerve,  the  larger,  accompanies  the  anterior  temporal  artery  to  the 
vertex,  and  communicates  with  the  facial  and  temporo-malar  nen-ps.  Th« 
posterior  temporal  nerve,  the  smaller,  accompanies  the  posterior  temporal  artery. 

Temporal  branches  of  the  facial  nerve  extend  upward  over  the  zygoma  upon 
the  temple  to  supply  the  attmhens  and  attolens  aurem,  the  orbicularis  palpe- 
brarum, the  frontalis,  and  the  cornigator  supercilii  muscle.  They  commuuiculc 
with  the  temporo-malar.  auriculo-temporal,  lacrj-mal,  and  supra-orbital  nerves. 

The  posterior  auricular  nerve,  a  branch  of  the  facial,  accompanies  ihc 
posterior  auricular  arterj',  and,  like  the  latter,  divides  into  two  branchej* — « 
posterior  and  an  anterior.  The  posterior  (occipital)  supplies  the  occipitalis  muscle ; 
the  anterior  (auricular),  the  auricle  and  the  retrahens  and  attolens  aurem  musck*. 
This  nerve  is  joined  by  filaments  from  the  auricular  branch  of  the  pncumogastric 
ncr\'e  and  from  the  great  auricular  and  small  occipital  ner\-es. 

The  small  occipital  nerve  (occipitalis  minor),  a  branch  of  the  anterior  division 
of  the  second  cervical  nerve,  supplies  the  scalp  behmd  the  ear  and  over  the  oceiput. 
It  communicates  with  the  great  auricular  and  the  great  occipital  nerve,  and  with 
the  posterior  auricular  branch  of  the  facial  nerve.  It  can  be  seen  in  the  ni'ck 
running  along  the  jxisterior  border  of  Uie  stemo-mastoid  muscle. 

The  great  occipital  nerve  (occipitalis  major),  the  largest  cutaneous  nerve  of 
the  scalp,  accompanies  the  occipital  arterj-  over  the  occiput.  It  is  the  internal 
branch  of  the  posterior  division  of  the  second  cervical  ner\'e ;  pierces  the  com- 
plexus  and  trapezius  muscles  near  their  attachment  to  the  occipital  bone  ;  enters 
the  superficial  fascia  with  the  occipital  artery,  and  breaks  up  into  a  numl>ef  of 
large  branches  which  spread  over  the  back  of  the  head,  supplying  the  integument 
as  far  forward  as  the  vertex.  It  communicates  with  the  small  occipital  and  the 
first  cer\'ical  ner^'i-,  and  receives  a  branch  from  the  third  cervical  nerve. 

The  Lymphatics  of  the  Scalp  follow  the  same  course  as  the  blood-vessels, 
which  is  the  general  rule.  The  posterior,  or  occipital,  lymphatics  enter  the 
occipital  glands  situated  along  the  origin  of  the  occipitalis  muscle ;  the  poster©* 
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lateral,  or  posterior  auricular,  set  enter  the  posterior  auricular  glands  situated  upon 
the  mastoid  attachment  of  the  sterno-mastoid  muscle ;  the  temporal  lymphatics 
enter  the  glands  situated  upon  and  within  the  parotid  gland ;  and  a  frontal 
set  end  in  the  facial  lymphatics.  In  congestion  of  the  scalp  due  to  cold,  and  in 
other  aflTections  of  this  region  which  increase  the  activity  of  the  lymphatics,  these 
glands  are  considerably  swollen  and  painful. 

The  occipito-frontalis  muscle  and  aponeurosis,  exposed  upon  the  side  from 
which  the  superficial  fascia  has  been  removed,  will  now  be  studied. 

The  occipito-frontalis  is  a  broad,  musculo-aponeurotic  layer  covering  one  side 
of  the  vertex  of  the  skull  from  the  occiput  to  the  brow.  It  consists  of  two 
flattened  muscular  bellies,  an  occipital  and  a  frontal,  with  an  intervening  aponeu- 
rosis. 

The  occipital  belly  (occipitalis  muscle)^  thin  and  quadrangular,  arises  from  the 
outer  two-thirds  of  the  superior  curved  ridge  of  the  occipital  bone  and  the 
adjoining  mastoid  process,  thus  leaving  a  triangular  interval  between  the  two 
occipitales  muscles  as  their  fibers  eventually  meet  higher  up  in  the  median 
line.  The  fibers  are  about  an  inch  and  a  half  in  length  and  ascend  to  the 
aponeurosis. 

Blood  Supply. — From  the  occipital  and  posterior  auricular  arteries. 

Nerve  Supply. — The  occipitalis  muscle  derives  its  nerve  supply  from  the 
posterior  auricular  branch  of  the  facial  and,  exceptionally,  from  the  occipitalis 
minor  ner\^e. 

The  frontal  belly  {frontalis  'muscle)^  a  thin,  muscular  layer  having  intimate 
cutaneous  connections,,  arises  from  the  aponeurosis  below  the  coronal  suture.  It 
descends  over  the  forehead  and  blends  with  the  orbicularis  palpebrarum,  the  corru- 
gator  supercilii,  and  the  pyramidalis  nasi  muscle. 

Blood  Supply. — From  the  frontal,  supra-orbital,  and  anterior  temporal  arteries. 

Nerve  Supply. — The  frontalis  muscle  derives  its  nerve  supply  from  the 
temporal  branch  of  the  temporo-facial  division  of  the  facial  nerv^e. 

The  aponeurosis  extends  over  the  vertex  and  is  continuous  across  the  middle  line 
with  the  aponeurosis  of  the  opposite  side  ;  laterally  it  is  continued  over  the  temporal 
fascia  to  the  zygoma,  just  above  which  it  is  attached  to  that  fascia.  Connected 
with  the  lateral  portion  of  the  aponeurosis  are  the  attolens  and  attrahens  aurem 
muscles.  It  is  intimately  connected  with  the  skin  through  the  attachment  of  the 
superficial  fascia,  and  but  loosely  connected  with  the  pericranium  by  the  connective 
tissue  which  intervenes,  thus  accounting  for  the  movement  of  the  integument 
when  the  occipito-frontalis  muscle  is  in  action. 

Action. — Contraction  of  the  anterior  belly  of  the  muscle  elevates  the  eye- 
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brow  and  produces  wrinkling  of  the  forehead  ;  if  contraction  be  continued,  it  draws 
the  scalp  forward,  and  pulls  up  the  skin  of  the  nose,  to  the  extent  even  of  moving 
the  naso-labial  folds  ;  contraction  of  the  occipital  belly  draws  the  scalp  backward  ; 
and  alternate  contraction  of  the  two  bellies  moves  the  scalp  backward  and  forwanl. 

Dissection. — Divide  the  aponeurosis  in  the  median  line,  and  make  another 
incision  at  its  junction  with  the  frontalis  muscle.  Reflect  the  aponeurosis  outward 
and  backward,  and  the  frontalis  muscle  downward. 

Areolar  tissue  layer. — ^The  mobility  of  the  scalp  depends  entirely  upon  the 
laxity  of  the  subjacent  areolar  tissue  layer;  it  is  this  layer  which  permits  ex- 
tensive flaps  of  the  scalp  to  be  torn  loose.  When  the  hairs  become  caught  in 
moving  machinery  the  entire  scalp  may  be  torn  ofi*,  laying  this  tissue  bare. 
It  was  due  to  the  laxity  of  this  layer  that  the  American  Indian,  with  no  knowl- 
edge of  anatomy  or  surgery,  was  able  to  peel  off*  the  scalp  with  so  much  ease. 
Exposure  of  the  skull  in  a  postmortem  examination  is  effected  by  peeling  off*  the 
scalp  along  this  layer  of  tissue,  and  it  is  remarkable  with  what  ease  the  skull  can 
thus  be  exposed.  To  further  illustrate  the  laxity  of  this  tissue,  it  will  suffice  to 
relate  a  case  mentioned  by  the  late  D.  Hayes  Agnew :  A  midwife  attending  a 
woman  in  child-birth  incised  the  child's  scalp,  thinking  it  the  protruding  bag  of 
waters.  Labor  pains  came  on,  and  the  head  protruded  through  the  scalp  w*ound 
with  the  entire  vault  of  the  skull  laid  bare. 

Tumors. — By  careful  examination  tumors  situated  above  the  occipito-frontalis 
aponeurosis  or  in  it  will  be  seen  to  be  freely  movable.  All  immovable  growths  of 
the  scalp  should  be  most  carefully  examined  before  extirpation,  for  they  are 
probably  beneath  the  aponeurosis  ;  a  tumor  originating  within  the  cranium  may 
force  its  way  outward  and  form  a  prominence  on  the  scalp. 

Wounds  involving  only  the  skin  and  superficial  fascia  of  the  scalp,  when  the 
occipito-frontalis  muscle  or  its  aponeurosis  has  not  been  divided,  do  not  gape, 
because  of  the  close  adherence  of  the  skin  to  the  superficial  fascia  and  of  the 
superficial  fascia  to  the  aponeurosis.  The  areolar  tissue  layer  permits  of  wide 
separation  of  the  edges  of  a  wound  which  divides  the  occipito-frontalis  aponeu- 
rosis. Antero-posterior  wounds  which  involve  the  aponeurosis  gape  but  little, 
while  the  edges  of  transverse  wounds  are  widely  separated  by  the  contraction  of 
the  occipito-frontalis  muscle.  The  great  vascularity  of  the  scalp  lessens  the  likeli- 
hood of  sloughing  and  gangrene.  A  large  flap  of  the  scalp  attached  by  but  a 
small  pedicle  is  much  less  likely  to  perish  than  a  flap  of  skin  torn  from  another 
part  of  the  bo<ly,  as  the  vessels  of  the  scalp  run  immediately  beneath  the  skin 
and  are  included  in  the  flap.  In  phlegmonous  erysipelas  and  in  deep  inflam- 
mation of  the  scalp  the  areolar  tissue  layer  becomes  infiltrated  with  pus  and  conse- 
quently sloughs.     As  the  vessels  are  superficial  to  this  layer  the  skin  does  not 
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necrose,  ulcerate,  and  allow  pointing,  and  for  this  reason  it  is  important  to  incise 
early. 

The  pericranium  (external  periosteum)  is  but  loosely  attached  to  the  bone, 
except  at  the  sutures,  where  the  union  is  firm.  In  lacerated  wounds  of  the  scalp 
the  pericranium  is  frequently  stripped  from  the  skull  to  the  extent  of  exposing 
large  areas  of  bone.  The  pericranium  diflTers  in  its  functions  from  the  periosteum 
covering  other  bones  in  that,  if  the  periosteum  be  removed  to  any  extent  from 
another  bone,  the  part  of  the  bone  from  which  it  is  removed  will  most  probably 
necrose,  while  the  pericranium  may  be  stripped  from  a  considerable  part  of  the 
vault  of  the  cranium  without  necrosis  following.  This  is  due  to  the  fact  that  the 
bones  of  the  skull  receive  their  blood  supply  chiefly  from  the  vessels  of  the  exter- 
nal (endosteal)  layer  of  the  dura  mater,  while  the  other  bones  are  nourished  to  a 
great  extent  through  their  periosteal  covering.  The  pericranium  at  the  sutures 
becomes  continuous  with  the  external  layer  of  the  dura  mater,  constituting  the 
soK^Ued  intersutural  membrane.  It  is  also  continuous  with  the  dura  at  the  for- 
amina ;  hence  it  is  that  inflammation  of  the  pericranium  may  extend  by  continuity 
and  involve  the  dura  mater,  producing  pachymeningitis. 

Collections  of  blood  or  pus  in  the  scalp  may  be  situated  superficial  to  the 
occipito-frontalis  aponeurosis,  between  the  aponeurosis  and  the  pericranium  or 
beneath  the  pericranium.  A  collection  superficial  to  the  aponeurosis  is  of  but 
little  moment,  since  the  density  of  the  superficial  fascia  causes  it  to  be  circum- 
scribed. Collections  in  the  areolar  tissue  layer,  between  the  aponeurosis  and  the 
pericranium,  are  limited  only  by  the  attachments  of  the  occipito-frontalis  muscle 
and  its  aponeurosis ;  thus  they  may  undermine  the  entire  scalp  and  prove  serious 
if  not  evacuated  early.  Collections  beneath  the  pericranium  are  limited  to  a 
single  bone,  on  account  of  the  sutural  attachments  of  the  membrane.  C-ollections 
in  the  areolar  tissue  layer  call  for  drainage,  and  should  they  be  slow  in  healing, 
the  scalp  must  be  firmly  bandaged  in  order  to  arrest  the  movements  of  the  occipito- 
frontalis  muscle.  Hematomata  in  the  areolar  tissue  layer  are  uncommon,  except 
as  a  result  of  fissured  fracture  of  the  skull  with  rupture  of  one  of  the  branches  of 
the  middle  meningeal  artery,  or  of  the  superior  longitudinal  or  lateral  sinus,  as 
the  areolar  tissue  between  the  aponeurosis  and  the  pericranium  contains  but  very 
few  vessels.  Collections  of  bloofl  l)eneath  the  [K^ricranium,  generally  termed 
cephalhematomata,  must  be  limited  to  one  bone,  since  the  membrane  dips  into 
the  sutures  and  becomes  continuous  witli  the  dura  mater ;  they  are  usually 
congenital  and  due  to  pressure  upon  the  head  at  birth. 

In   septic  inflammation  of    the   scalp   infection   may  reach   the  superior 

/ongitudinal    sinus    through   the   parietal    emissarj'^   vein   and   the   lateral    sinus 

through  the  occipital  and  posterior  auricular  veins  and  their  communications  with 

S-^40 
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the  mastoid  vein  which  empties  into  the  lateral  sinus.  Through  the  anastomoses 
between  the  diploic  veins  and  the  veins  of  the  p)ericranium  septic  material  in  the 
scalp  may  reach  the  sinus  alse  parvse  and  the  cavernous  sinus  through  the  fronto- 
sphenoid  diploic  vein,  the  superior  petrosal  sinus  through  the  anterior  temporal 
diploic  vein,  and  the  lateral  sinus  through  the  posterior  temporal  and  occipital 
diploic  veins.  In  erysipelas,  abscess,  and  other  infectious  inflammations  of  the 
scalp  germs  may  enter  the  sinuses  through  these  various  routes  and  cause  throm- 
bosis, embolism,  and  pyemia. 

Temporal  fascia. — ^The  temporal  fascia  is  a  white,  shining  membrane,  which 
is  stronger  than  the  occipito-frontalis  aponeurosis  in  this  location,  and  which  gives 
attachment  by  its  under  surface  to  the  superficial  fibers  of  the  temporal  muscle. 
Above,  it  is  attached  to  the  entire  extent  of  the  temporal  ridge  as  a  single  layer ; 
while  below,  it  divides  into  two  layers,  the  outer  of  which  is  attached  to  the 
external  and  the  inner  to  the  internal  border  of  the  upper  margin  of  the  zygo- 
matic arch  and  zygomatic  process  of  the  malar  bone.  Between  these  two  layers 
are  seen  a  small  quantity  of  fat,  the  orbital  branch  of  the  middle  temporal  artery, 
and  the  temporal  branch  of  the  temporo-malar  or  orbital  branch  of  the  superior 
maxillary  nerve.  In  relation  with  its  outer  surface  is  the  extension  of  the  occipito- 
frontalis  aponeurosis,  the  orbicularis  palpebrarum,  the  attolens  and  attrahens 
aurcm  muscles,  the  temporal  vessels,  the  auriculo-temporal  nerve,  and  the  temporal 
branches  of  the  orbital  and  facial  nerves.  Immediately  above  the  zygoma  it  is 
pierced  by  the  middle  temporal  artery,  a  branch  of  the  temporal. 

Density  of  the  temporal  fascia. — Owing  to  the  density  of  this  fascia  abscesses 
beneath  it  vcrj-  rarely  point  upon  the  surface,  the  pus  passing  in  the  direction  of  least 
resistance — namely,  through  the  pterygo-maxillary  region  into  tlie  mouth  or  neck. 
Its  unyielding  nature  is  well  illustrated  by  a  case  recorded  by  Denonvilliers  :  **  A 
woman  who  had  fallen  in  the  street  was  admitted  to  the  hospital  with  a  deep 
wound  in  tlie  temporal  region;  a  piece  of  bone  several  lines  in  length  was  found 
loose  at  the  bottom  of  the  wound  and  was  removed.  After  its  removal  the  finger 
could  be  passed  through  an  opening  with  an  unyielding  border,  and  came  in 
contact  with  some  soft  substance  be  vend.  The  case  was  considered  one  of  com- 
pound  fracture  of  the  squamous  portion  of  the  temporal  bone,  with  separation 
of  a  fragment  and  exposure  of  the  brain.  A  bystander,  however,  noticed  that  the 
bone  removed  was  dry  and  white.  A  more  thorough  examination  of  the  wound 
revealed  the  fiict  that  the  skull  was  uninjured,  that  the  supposed  hole  in  the  skull 
was  merely  a  laceration  of  the  temporal  fascia,  that  the  soft  matter  beyond  was 
muscle  and  not  brain,  and  that  the  fragment  removed  was  simply  a  piece  of  bone, 
which,  lying  on  the  ground,  had  been  driven  into  the  soft  parts  when  the  woman 
fell ''  (Treves). 
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Dissection. — ^The  temporal  fascia  should  now  be  detached  from  the  zygomatic 
arch  and  reflected  upward,  when  the  greater  portion  of  the  temporal  muscle  and 
a  quantity  of  fat  overlying  the  muscle  above  the  zygoma  will  be  exposed.  The 
tendon  of  insertion  of  the  muscle  will  be  seen  in  dissecting  the  face. 

The  temporal  muscle,  broad,  flat,  and  triangular,  is  situated  on  the  side  of 
the  head,  and  occupies  the  temporal  fossa.  It  arises  from  the  under  surface  of  the 
temporal  fascia  and  from  the  whole  of  the  temporal  fossa,  whence  its  fibers  descend 
and  converge  to  a  tendon  which  passes  under  the  zygomatic  arch  to  be  inserted 
into  the  apex,  the  inner  surface,  and  the  fore  part  of  the  coronoid  process  of  the 
lower  jaw  down  to  the  last  molar  tooth. 

Blood  Supply. — From  the  middle  and  deep  temporal  arteries. 

Nerve  Supply. — Derived  from  the  temporal  branches  of  the  inferior  maxillary 
nerve. 

Action. — ^The  action  of  the  temporal  muscle  is  to  elevate  the  lower  jaw  ;  its 
posterior  fibers  also  assist  in  drawing  the  lower  jaw  backward  after  other  muscles 
have  carried  it  forward. 


FACE. 

Dissection. — ^The  dissection  of  the  face  should  follow  that  of  the  scalp. 
The  head  should  be  placed  in  the  same  position  as  for  the  dissection  of  the 
scalp,  but  slightly  lower,  and  turned  so  that  the  side  of  the  face  to  be  dissected 
is  upward.  The  cheeks  and  nostrils  should  be  distended  with  cotton  or  oakum 
and  the  lips  sewed  together.  The  muscles  and  vessels  should  be  dissected  on 
one  side  of  the  face  and  the  nerves  on  the  other.  The  incisions  are  made  as 
follows :  The  first  incision  is  made  from  the  nasal  eminence  along  the  median  line 
of  the  nose,  around  the  aperture  of  the  nostril,  along  the  median  line  of  the  upper 
lip,  around  the  mouth  along  the  line  where  the  skin  joins  the  mucous  membrane 
to  the  median  line  of  the  lower  lip,  and  thence  to  the  point  of  the  chin.  A  second 
incision  is  carried  along  the  lower  border  of  the  jaw  to  the  angle  of  the  jaw,  then 
upward  to  the  lobe  of  the  ear.  Reflect  the  skin  outward.  The  facial  muscles 
(muscles  of  expression)  are  inserted  partly  into  the  skin,  and  great  care  must  be 
taken  that  they  are  not  removed  with  the  skin. 

The  skin  of  the  face  is  remarkably  thin,  and  freely  supplied  with  vessels  and 
nerves.  On  account  of  the  free  blood  siipj)ly  it  is  a  common  site  of  nevi,  except 
over  the  chin,  where  it  is  peculiarly  dense  and  adherent  to  the  parts  beneath. 
The  skin  covering  the  eyelids  and  the  bridge  of  the  nose,  owing  to  the  presence 
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of  a  layer  of  lax  cellular  tissue,  is  loosely  adherent  to  the  parts  beneath.  Over  the 
cartilages  of  the  nose  the  skin  is  so  intimately  adherent  to  the  tissues  beneath  that 
it  is  removed  with  difficulty.  It  is  very  freely  supplied  with  sebaceous  and  sudor- 
iferous glands,  and  hence  is  commonly  the  site  of  acne  and  eruptions  which 
especially  involve  the  sebaceous  follicles ;  it  is  also  the  site  of  sebaceous  tumors. 
Facial  abscesses  usually  point  quickly  and  seldom  attain  large  size. 

The  superficial  fascia — the  cellular  tissue  layer  of  the  face— contains  a  con- 
siderable amount  of  fat,  except  in  the  eyelids  and  over  the  bridge  of  the  nose.  The 
laxity  of  the  cellular  tissue  favors  the  spreading  of  infiltrations,  so  that  the  cheeks 
and  other  parts  of  the  face  may  become  greatly  swollen.  In  general  dropsy  the 
face  soon  becomes  puflfy,  the  edema  first  appearing,  as  a  rule,  in  the  lax  areolar 
tissue  of  the  lower  eyelid.  The  soft  tissues  of  the  cheek  favor  the  spread  of 
destructive  processes.  In  cancrum  oris — ^a  form  of  gangrene  of  the  mouth  attack- 
ing  the  young — the  whole  cheek  may  be  lost  in  a  few  days.  Great  contraction  is 
apt  to  follow  upon  loss  of  substance,  so  that  the  jaw  may  be  firmly  closed  in  some 
cases,  as  is  seen  after  recovery  from  deep  ulceration  (Treves).  The  mobility  of  the 
tissues  of  the  face  renders  this  region  favorable  for  the  performance  of  plastic 
operations,  and  their  vascularity  insures  a  prompt  and  perfect  union.  Notwith- 
standing the  fact  that  there  is  a  largo  quantity  of  fat  in  the  subcutaneous  tissue, 
fatty  tumors  are  rarely  seen  in  this  region.  The  thickness  of  the  tissues  of  the 
cheeks  and  lips  favors  the  embedding  of  foreign  substances  in  these  parts.  ThuSy 
a  tooth  which  has  been  knocked  out  has  remained  embedded  in  the  lip.  Henry 
Smith  reported  a  remarkable  case  in  which  he  removed  a  piece  of  tobaooo^ipe 
three  inches  long  from  the  cheek,  where  it  had  remained  for  several  years. 

Dissection. — Tlie  superficial  fascia — underlying  which  are  the  muscles, 
vessels,  and  nerves — should  be  removed  in  the  same  manner  as  the  skin,  taking 
care  not  to  disturb  the  muscles.  As  the  superficial  fascia  is  not  easily  removed 
in  a  continuous  layer,  it  may  be  taken  away  in  sections,  the  dissection  being  made 
in  the  line  of  the  muscular  fibers ;  this  is  necessary,  too,  in  order  to  avoid  dividing 
the  blood-vessels  and  nerv-es  of  the  face.  The  removal  of  the  fascia  in  this  manner 
exposes  the  muscles,  the  vessels,  and  the  ner\'es. 

The  Muscles  of  the  Face  (muscles  of  expression)  are  divided  into  three 
groups :  those  of  the  nose,  those  of  the  eyebrows  and  eyelids,  and  those  of  the 
mouth — /.  €.,  nasal,  palpebral,  and  oral. 

The  Muscles  of  the  Nose  are  the  pyramidalis  nasi,  the  compressor  nasi,  the 
levator  labii  superioris  ah'eciue  nasi,  the  dilator  naris,  and  the  depressor  ala)  nasi. 

The  pyramidalis  nasi  muscle  covers  the  nasal  bone,  and  is  continuous  above 
with  tilt*  frontalis  muscle,  where  it  is  attached  to  the  deep  surface  of  the  inter- 
superciliary  integument.     It  arises  from  the   aponeurosis   over   the  cartilage  of 
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the  nose,  where  it  joins  the  lower  edge  of  the  nasal  bone  and  the  compressor 
nasi  muscle. 

Nerve  Supply. — From  the  infra-orbital  branch  of  the  temporo-facial  division 
of  the  facial  nerve. 

Action. — It  renders  the  skin  over  the  cartilages  tense,  and  that  over  the  root 
of  the  nose  lax,  thus  forming  the  transverse  crease  at  the  root  of  the  nose. 

The  compressor  nasi  muscle  is  triangular  in  shape,  arises  by  its  apex  from 
the  canine  fossa  of  the  superior  maxillary  bone,  and  ends  in  the  aponeurosis 
covering  the  cartilaginous  part  of  the  nose,  blending  with  the  corresponding  muscle 
of  the  opposite  side.  The  origin  of  this  muscle  is  concealed  by  the  levator  labii 
superioris  ateque  nasi  muscle. 

Nerve  Supply. — From  the  infra-orbital  branch  of  the  upper  division  of  the 
facial  nerve. 

Action. — It  throws  the  skin  at  the  side  of  the  nose  into  vertical  wrinkles,  aids 
in  the  elevation  of  the  upper  lip,  and  slightly  compresses  the  cartilaginous  ridge 
of  the  nose. 

When  the  compressor  nasi  muscle  is  reflected  from  the  median  line  outward, 
the  superficial  branch  (naso-labial)  of  the  nasal  nerve,  which  becomes  subcutaneous 
between  the  nasal  bone  and  the  lateral  nasal  cartilage,  will  be  seen  running  down- 
ward to  the  tip  of  the  nose. 

The  levator  labii  superioris  alaeque  nasi  muscle,  placed  by  the  side  of  the 
nose  and  overlapping  the  origin  of  the  compressor  nasi  muscle,  arises  from  the  upper 
part  of  the  nasal  process  of  the  superior  maxilla.  It  descends,  and  divides  into  two 
portions :  the  inner  and  smaller  part  is  inserted  into  the  inner  side  of  the  ala  nasi, 
and  the  outer  into  the  upper  lip,  blending  with  the  orbicularis  oris  muscle.  It 
is  partially  overlapped  near  its  origin  by  the  orbicularis  palpebrarum  muscle. 

Nerve  Supply. — From  the  infra-orbital  branch  of  the  facial  ner\^e. 

Action. — It  raises  the  inner  half  of  the  upper  lip,  and  draws  outward  the 
wing  of  the  nose,  thus  dilating  the  anterior  naris. 

The  dilator  naris  muscle  consists  of  two  portions — an  anterior  and  a  posterior. 
The  anterior  portion  is  a  thin  fasciculus  which  passes  from  the  lower  edge  of  the 
cartilage  of  the  wing  of  the  nose  to  the  integument  over  the  ala ;  the  posterior 
portion  arises  from  the  margin  of  the  nasal  notch  of  the  superior  maxilla  and 
from  the  outer  surface  of  the  sesamoid  cartilages  of  the  nose,  and  is  inserted  into 
the  skin  over  the  back  and  lower  margin  of  the  ala  of  the  nose. 

Nerve  Supply. — From  the  infra-orbital  branch  of  the  facial  nerve. 

Action. — It  enlarges  the  anterior  naris  by  raising  and  everting  its  outer  edge, 
thus  counteracting  its  tendency  to  be  closed  by  atmospheric  pressure.  In  condi- 
tions occasioning  dyspnea — e.  g.,  laryngeal  or  tracheal  obstruction — the  action  of 
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these  muscles  can  plainly  be  seen,  and  constitutes  one  of  the  signs  which  indicate 
tracheotomy  or  intubation. 

The  depressor  ate  nasi  is  a  short,  flat  muscle  which  may  be  exposed  when  the 
upper  lip  is  everted  and  its  mucous  membrane  removed  from  the  side  of  the  labial 
frenum.  It  arises  from  the  incisive  fossa  of  the  superior  maxilla,  whence  its  fibers 
ascend  to  be  inserted  into  the  septum  nasi  and  the  posterior  lower  part  of  the  wing 
of  the  nose. 

Nerve  Supply. — From  the  buccal  branch  of  the  cervico-facial  division  of  the 
facial  nerve. 

Action. — It  draws  downward  and  inverts  the  edge  of  the  nasal  cartilages. 

The  Muscles  of  the  Eyelids  and  Eyebrows  are  the  orbicularis  palpebrarum, 
the  corrugator  supercilii,  the  levator  palpebrsB  superioris,  and  the  tensor  tarsi. 

Tendo  oculi  (tendo  palpebrarum). — Before  examining  the  orbicularis  palpe- 
brarum the  tendo  oculi  (internal  tarsal  ligament)  is  to  be  noted.  It  is  a  short 
tendon,  about  one-sixth  of  an  inch  in  length  by  one-twelfth  of  an  inch  in  breadth, 
and  can  readily  be  felt  at  the  inner  angle  of  the  eye  after  drawing  the  eyelids 
outward.  It  is  attached  to  the  nasal  process  of  the  superior  maxilla  in  front  of 
the  lacrymal  groove,  passes  transversely  outward  in  front  of  the  lacrymal  sac,  and 
divides  into  two  portions,  separated  by  the  caruncula  lachrymalis ;  the  upper  portion 
is  attached  to  the  inner  extremity  of  the  upper,  and  the  lower  to  the  inner  extrem- 
ity of  the  lower,  tarsal  cartilage.  As  the  tendon  crosses  the  lacrj-mal  sac  it  gives 
off  a  strong  aponeurotic  lamina,  which  covers  the  sac  and  is  attached  to  the  margin 
of  the  lacrymal  groove.  This  expansion  will  be  seen  on  reflecting  that  portion  of 
the  orbicularis  palpebrarum  muscle  which  covers  the  lacrj^mal  sac.  To  juncture 
the  lacrvmal  sac  a  knife  is  inserted  below  the  tendo  oculi  in  a  direction  downward 
and  a  little  backward,  dividing  the  skin,  the  orbicularis  palpebrarum  muscle, 
and  the  fibrous  expansion  derived  from  the  tendo  oculi.  The  angular  arterj*  and 
vein  are  situated  on  the  inner  side  of  the  incision. 

The  external  tarsal  ligament  extends,  undivided,  transversely  inward  from 
the  edge  of  the  frontal  process  of  the  malar  bone  to  the  adjacent  outer  extremities 
of  the  two  tarsal  cartilages. 

The  orbicularis  palpebrarum  (orbicularis  oculi,  sphincter  oculi)  is  a  thin, 
broad  muscle  which  surrounds  the  margin  of  the  orbit  and  the  eyelids,  forming  a 
jr^pliincter  ;  it  is  continuous,  above,  with  the  fibers  of  the  frontalis  muscle.  It  arises 
from  the  internal  angular  process  of  the  frontal  bone,  the  nasal  process  of  the 
superior  maxilla,  the  tendo  oculi,  and  the  lower  margin  of  the  orbit.  Yrom  this 
origin  the  fibers  are  directed  outward,  forming  a  series  of  oval  curves  which  cover 
the  ey(^li(ls,  surround  the  margin  of  the  orbit,  and  spread  over  the  forehead, 
temj)le,  and  cheek.     The  central  fibers,  occupying  the  eyelids  and  connected  inter- 
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nally  with  the  tendo  oculi  and  externally  with  the  external  tarsal  ligament  and 
the  malar  bone,  constitute  the  palpebral  portion  of  the  muscle.  The  fibers  of  this 
portion,  which  are  in  immediate  relation  with  the  eyelashes,  have  been  described 
as  the  ciliary  muscle;  but  this,  however,  must  not  be  confounded  with  the  ciliary 
muscle  proper — the  muscle  of  visual  accommodation.  More  peripheral  fibers  con- 
stitute the  orbital  portion  of  the  muscle.  The  latter  arise  from  the  internal  angular 
process  of  the  frontal  bone  and  from  the  nasal  process  of  the  superior  maxillaiy 
bone,  and  are  distributed  around  the  margin  of  the  orbit.  They  are  continuous 
above  with  the  frontalis  and  corrugator  supercilii  muscles,  and  extend  outward 
upon  the  cheek  to  mingle  with  the  elevators  of  the  upper  lip  and  nose  and  with 
the  zygomaticus  minor  muscle. 

Nebve  Supply. — From  the  temporal  and  malar  branches  of  the  temporo-facial 
diviflion  of  the  facial  nerve ;  hence  in  paralysis  of  this  nerve  the  eyelids  on  the 
paralyzed  side  can  not  be  closed. 

AcnoK. — ^The  orbicularis  palpebrarum  muscle  closes  the  eyelids  and  protects 
the  eye.  The  palpebral  portion  of  the  muscle  contracts  during  winking.  Con- 
tnction  of  the  orbital  portion  presses  the  eyeball  backward  into  the  orbit  and 
dmwB  the  soft  parts  covering  the  margin  of  the  orbit  around  the  eyeball,  thus 
protectiog  it  from  injury.  While  this  cushion  of  tissue  may  be  severely  bruised, 
•8  18  seen  in  a  "  black  "  eye,  the  eyeball  itself  is  rarely  injured.  As  the  outer 
portion  of  the  orbicularis  is  mingled  with  the  fibers  of  the  frontalis  muscle 
and  the  elevators  of  the  upper  lip  and  nose,  slight  depression  of  the  eyebrow 
and  elevation  of  the  upper  lip  and  of  the  vdhg  of  the  nose  follow  contraction 
of  this  portion.  Strong  contraction  of  the  entire  muscle  holds  the  eye  firmly  in 
the  orbit,  thus  protecting  it  against  the  severe  strain  in  violent  coughing,  sneezing, 
and  vomiting,  during  which  acts  the  muscle  usually  contracts  spasmodically. 
Contraction  of  the  palpebral  portion  of  the  muscle  following  that  of  ""the  orbicular 
portion  tends  to  draw  the  lids  slightly  inward,  thus  directing  the  tears  to  the  inner 
angle  of  the  fissure  between  the  eyelids,  near  which  are  situated  the  puncta  lachry- 
malia. 

The  tensor  tarsi  (Homer's  muscle)  is  a  small  muscle,  really  a  deep  portion  of 
the  orbicularis  palpebrarum,  situated  at  the  inner  angle  of  the  orbit  behind  the 
tendo  oculi.  To  expose  it  it  is  necessary  to  cut  i)erpendicularly  through  the  middle 
of  the  upper  and  lower  eyelids,  when  the  nasal  lialf  of  each  lid  sliould  Ije  reflected 
inward  and  the  mucous  membrane  removed.  The  muscle  will  be  seen  to  arise  from 
the  ridge  on  the  lacrymal  bone.  It  passes  outward  behind  the  lacrj^mal  sac  and 
divides  into  two  portions  which  cover  the  jKjsterior  aspect  of  the  canaliculi.  The 
two  portions  terminate  in  the  inner  ends  of  the  upjjer  and  lower  tarsal  cartilages 
near  the  puncta  lachrj'malia. 
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Nerve  Supply. — From  the  infra-orbital  branch  of  the  temporo-facial  di^-ision 
of  the  facial  nerve, 

Action. — It  compresses  the  laciymal  sac 

Tlie  corrugator  supercilii  muscle  arises  from  the  inner  end  of  the  superciliai^' 
ridge  of  the  frontal  bone.  It,?  libera  are  ilirectcd  outward  and  a  little  upward  to 
the  under  surface  of  the  orbicularis  palpebrarum  and  frontalis  muscles,  to  be 
inserted  into  the  former  over  the  middle  of  the  sujira-orbital  arch. 

Nerve  Supply. — From  the  temimral  branch  of  the  temporo-facial  division  of 
the  facial  nerve. 

Action. — It  draws  the  eyebrow  downward  and  inward,  thus  making  the 
vertical  wrinkle  of  the  forehead  at  the  inner  extremity  of  the  e)'ebrow, 

Dissection. — The  nasal  half  of  the  orbicularis  jmlpebranim  and  a  small  part 
of  the  frontalis  muscle  having  been  reflected  inward,  the  corrugator  supercilii  is 
exposed. 

Tlie  levator  palpebrs  superioris  muscle. — By  reflecting  the  out«r  as  well 
as  the  nasal  half  of  the  orbicularis  palpebrarum  muscle,  and  detaching  the  orbilo- 
tarsal  ligament  from  the  superior  orbital  margin  and  reflecting  the  ligament 
downward,  the  insertion  of  the  levator  palpebne  superioris  muscle  by  n  broad 
aixjneurosis  into  the  upper  border  of  the  tarsal  cartilage  of  the  upper  eyelid 
can  be  seen. 

The  Muscles  of  the  Mouth  are  the  orbicularis  oris,  the  levator  labii  supe- 
rioris, the  levator  anguH  oris,  the  zygoraaticus  major,  the  zygomaticus  minor,  the 
buccinator,  tlie  risorius.  the  depressor  labii  inferioris,  the  depressor  anguli  oris,  and 
the  levator  labii  inferioris. 

The  risorius  muscle  (Santorini's  muscle),  a  part  of  the  platysma  myoidea, 
consists  of  a  thin  bundle  of  fibers  which  arises  from  the  fascia  covering  the 
masseter  muscle  and  parotid  gland,  and  passes  horizontally  forward  to  the  angle 
of  the  mouth,  where  it  joins  the  fibers  of  the  orbicularis  oris  and  depressor  anguli 
oris  muscles ;  some  of  its  fibers  pass  to  the  skin  at  the  angle  of  the  mouth. 

Nerve  Supply. — From  the  buccal  branch  of  the  lower  division  of  the  facial 
nerve,  which  enters  it  from  beneath. 

Action. — It  retracts  the  comer  of  the  mouth.  Its  contraction  during  certain 
conditions,  as  in  tetanus,  causes  the  "  risus  sardonicus"  of  the  old  authors. 

The  orbicularis  oris  muscle  (sphincter  oris),  nearly  an  inch  in  breadth,  sur- 
rounds the  mouth,  forming  a  sphincter ;  at  its  periphery  it  unites  with  several 
muscles  which  act  u]>on  that  aperture.  It  consists  of  two  parts^an  inner,  centra], 
or  labial  part,  and  an  outer,  peripheral,  or  facial  part;  the  two  differing  in  appt-ar- 
ance  and  in  the  arrangement  of  fibers,  like  the  orbicularis  palpebrarum  muscle. 
The  inner,  central,  or  labial  portion  consists  of  pale,  thin  fibers,  fine  in  texture, 
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corresponds  in  position  with  the  red  margin  of  the  lips,  and  has  no  bony  attach- 
ment, but  is  continuous  around  the  angles  of  the  mouth  from  one  hp  to  the  otlier. 
The  outer,  peripheral,  or  facial  part  is  thinner  and  wider  than  the  labial,  and  has  a 
bony  attachment  as  well  as  connection  with  the  adjacent  muscles.  In  the  upper  lip 
the  orbicularis  oris  muscle  is  attached  at  each  side  of  the  middle  line  to  the  lower 
part  of  the  septum  nasi  by  naso-labial  slips,  and  to  the  alveolar  border  of  the 
upper  jaw  opposite  the  incisor  teeth  ;  in  the  lower  lip  it  is  attached  to  the  alveolar 
border  of  the  lower  jaw  opposite  the  canine  teeth  by  a  single  fasciculus  (nmsculi 
iiiciaivi).  The  cutaneous  surface  of  the  muscle  is  intimately  connected  with  the 
skin  of  the  lips  and  surrounding  parts.  The  intimacy  of  this  union  ia  so  great  in 
some  instances  that  tlie  mouth  is  surrounded  by  radiating  wrinkles,  especially 
marked  in  the  upper  lips  of  women.  The  labial  integument  of  the  male  probably 
contains  fewer  wrinkles  on  account  of  the  presence  of  large  hair-bulbs.  The  deep 
surface  of  the  orbicularis  oris  is  covered  by  mucous  membrane,  between  which  and 
the  muscle,  in  the  submucous  tissue,  are  the  coronary  arteries  and  the  labial  glands. 

Nerve  Supply. — From  the  buccal  and  supra-maxillary  branches  of  the 
eervi co-facial  division  of  the  facial  nerve. 

Action. — When  the  facial  and  labial  portions  act  conjointly,  they  press 
together  and  project  the  lips.  The  labial  fibers  acting  alone  bring  the  lips  and 
the  angles  of  the  mouth  together  and  invert  the  lips.  The  facial  fibers  acting 
alone  press  the  lips  against  the  alveolar  borders  of  the  jaws,  and,  at  the  same  time, 
evert  the  lips.  The  orbicularis  oris  is  the  antagonist  of  all  those  muscles  which 
converge  to  the  lips  from  the  various  parts  of  the  face.  Hj'pertropliy  of  the 
orbicularis  oris  or,  rather,  an  increase  of  the  connective  tissue,  particularly  of  the 
portion  in  the  upper  lip,  to  the  extent  of  producing  a  considerable  defonuity,  is 
sometimes  seen,  and  indicates  a  plastic  operation  involving  the  removal  of  a  trans- 
verse, wedge-shaped  section  from  the  lip. 

The  levator  labii  superioris  muscle  {levator  labii  proprius)  arises  from  the 
superior  maxilla  above  the  infra-orbital  foramen,  and  is  inserted  into  the  upper 
lip,  its  fibers  blending  with  the  orbicularis  oris  muscle.  At  its  origin  it  is  over- 
lapped by  the  orbicularis  palpebrarum,  and  covers  the  infra-orbital  vessels  and 
nen-es.     It  is  a  landmark  in  exposing  the  infra-orbital  ner\"e. 

Neeve  Supply. — From  the  infra-orbital  branch  of  the  upper  division  of  the 
facial  ner\'e. 

Actios. — It  raises  the  upper  lip,  at  the  same  time  making  prominent  the  skin 
below  the  eye. 

Dissection. — The  levator  labii  superioris  muscle  is  to  be  reflected  downward 
from  its  origin,  when  will  be  exposed  the  levator  anguli  oris,  the  infra-orbital 
plexus  of  nerves,  and  the  infra-orbital  vessels. 
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The  levator  aDgull  oris  muscle  (miisculua  caninus)  arises  from  the  canine 
fossa  of  the  superior  maxilla  helow  the  infra-orbital  foramen,  and  is  inserts!  inio 
the  angle  of  the  mouth,  superficial  to  the  buccinator  muscle,  its  fibers  blending 
with  the  orbicularis  oris,  the  zygomatici,  and  the  depressor  anguli  oris  muscle. 

Nervb  Supply. — From  the  iiifra-orhital  branch  of  the  upper  division  of  the 
facial  nerve. 

Action. — It  raises  and  draws  inward  the  angle  of  the  mouth. 

The  depressor  labii  inferioris  muscle  (quadratus  menti)  arisen  from  the 
oblique  line  of  the  lower  jaw  by  a  wide  origin,  extending  from  a  point  below 
the  foramen  mentale  nearly  to  the  symphysis.  Its  fibers  are  associated  with 
those  of  the  muscle  of  the  opposite  side,  ascend,  and  are  inserted  into  the  intt'gu- 
ment  of  the  lower  lip,  blending  with  the  orbicularis  oris.  Its  outer  border  is 
overlapped  by  the  depressor  anguli  oris  muscle. 

Nerve  Supply. — From  the  supra-maxillarj'  branch  of  the  cervico-facial  din- 
siou  of  the  facial  nerve. 

Actios. — It  depresses  and  evert.s  the  lip. 

The  depressor  anguli  oris  muscle,  triangular  in  shape,  hence  also  called 
triangularis  oris,  arises  from  the  oblique  line  of  the  lower  jaw  external  U> 
the  depressor  labii  inferioris  muscles.  Its  fibers  ascend,  to  be  inserted  into  the 
angle  of  the  mouth,  intermingling  with  the  zygomatici,  the  levator  anguli  oris, 
the  risorius,  and  the  orbicularis  oris  muscle.  Its  outer  border  overlaps  the 
anterior  part  of  the  buccinator  muscle. 

Nerve  Supply. — From  the  supra-maxillary  branch  of  the  cervico-facial  divi- 
sion of  the  facial  ner\-e. 

Action. — It  draws  the  angle  of  the  mouth  downward  and  outward,  producing 
an  expression  of  sorrow. 

The  levator  labii  inferioris,  or  levator  menti,  is  a  small  muscle  seen  by 
everting  the  Hp  and  dissecting  off  the  mucous  membrane  on  each  side  of  the 
labial  frenum.  It  arises  from  the  fossa  below  the  incisor  teeth,  near  the  syraphyas. 
Its  fibers  descend,  and  are  inserted  into  ttie  integument  of  the  chin. 

Nerve  Supply. — From  the  supra-maxillary  branch  of  the  cervico-facial  divi- 
sion of  the  facial  ners'e. 

Action. — It  assists  in  raising  the  lower  lip.  at  the  same  time  wrinkling  the 
integument  of  the  chin  over  the  point  of  its  insertion, 

The  zygomatic  muscles  pass  obliquely  from  the  7:ygomatic  arch  to  the  up]»cr 
Up  and  angle  of  the  mouth.  The  zygomaticus  major  arises  from  the  outtr  part 
of  the  malar  bone  in  front  of  the  suture,  between  it  and  the  zygoma  ;  its  fibers  pass 
obliquely  downward  and  inward,  to  he  inserted  into  the  angle  of  the  mouth, 
blending  with  the  fibers  of  the  orbicularis  and  depressor  anguli  oris  muscles. 
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The  zygomaticus  minor  arises  from  the  outer  part  of  tlie  malar  Ijone,  anterior  to 
thf  zygomaticus  major,  and  behind  the  suture  between  the  malar  bone  and  the 
suyjorior  maxilla;  its  fibers  pass  downward  and  inward,  to  be  inserted  into  the 
lower  border  of  the  levator  labii  superioris  muscle.     It  is  often  absent. 

Nerve  Supply. — From  the  infra-orbital  branch  of  the  temporo-facial  ilivi- 
sioii  of  the  facial  nerve. 

Actios. — The  zygomaticus  major  draws  the  corner  of  the  mouth  upward  and 
backward  ;  the  zygomaticus  minor  assists  the  levator  labii  superioris  muscle  in 
raising  the  upper  lip. 

Bucco-pharyngeal  fascia. — Before  making  a  dissection  of  the  buccinator 
muscle,  tlie  thin  layer  of  fascia  whicli  covers  and  adheres  closely  to  its  surface 
should  be  studied  ;  it  is  attached  to  the  alveolar  borders  of  the  superior  and  infe- 
rior maxillary  bones,  and  posteriorly,  where  it  is  thickest,  is  continuous  with  the 
fascia  over  the  constrictors  of  the  pharjTix.  It  is  called  by  Holden  the  "bucco- 
pharj-ngeal  fascia,"  since  it  supports  and  strengthens  the  walls  of  the  pharynx  and 
mouth.  The  density  of  the  buccal  fascia  offers  a  barrier  to  the  escape  of  pus  into 
the  mouth  or  pharynx  from  an  abscess  in  the  cheek. 

The  buccinator,  quadrangular  in  form,  is  a  thin,  flat  muscle  which  occupies 
the  interval  between  the  jaws  at  the  side  of  the  face.  It  arises  from  the  outer 
surface  of  the  alveolar  borders  opposite  the  middle  and  posterior  molar  teeth  of  the 
superior  and  inferior  maxillse,  and  behind  from  the  pterj-go-maxillarj'  ligament. 
Tlie  pleryffo-maxillary  ligavieiit  is  a  fibrous  band  extending  from  the  apex  (hamular 
process)  of  the  internal  pterygoid  plate  of  the  pterj'goid  process  to  the  post«rior 
extremity  of  the  internal  oblique  line  (mylo-byoid  ridge)  of  the  lower  jaw ;  it 
separates  the  buccinator  muscle  from  the  superior  constrictor  of  the  pharynx. 
The  fibers  of  the  buccinator  pass  fonvard,  to  be  inserted  into  the  orbicularis  oris 
muscle  at  the  angle  of  the  mouth.  The  central  fibers  intersect  one  another,  while 
the  upper  fibers  pass  to  the  upper  lip  and  the  lower  fibers  to  the  lower  lip.  In 
relation  with  the  superficial  surface  of  the  buccinator  muscle  is  a  large  mass  of  fat 
(buccal  pad),  which  separates  it  from  the  ramus  of  the  lower  jaw,  the  masseter 
muscle,  a  small  portion  of  the  temporal  muscle,  and  the  muscles  converging  to  the 
angle  of  tlie  mouth.  Absorption  of  the  fat  overlying  the  muscle  is  followed  by 
sinking  of  the  cheek,  as  seen  in  persons  who  are  emaciated.  In  compression  of  tlie 
brain  the  flapping  of  the  cheeks  in  breathing  is  the  result  of  paralysis  of  the  ner\'e 
supplying  the  buccinator,  while  the  stertorous  breathing  (snoring)  is  the  result  of 
paralysis  of  the  nerves  of  the  soft  palate.  The  duct  of  the  parotid  gland  (St«nson's 
duct),  which  pierces  the  buccinator  muscle  opposite  the  second  molar  tooth  of  the 
superior  maxilla,  crosses  the  upi>er  part  of  the  muscle  obliquely,  at  about  a  finger's 
breadth  below  the  zygoma.     It  is  also  crossed   by  the  facial  artery  and  vein  and 
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by  branches  of  the  facial  nerve.  Internally  it  is  lined  by  the  mucous  membrane 
of  the  mouth ;  between  this  and  the  muscle  lie  a  number  of  racemose  glands 
called  the  buccal  glands.  A  few  of  these  glands  are  found  on  the  outer  surface  of 
the  muscle  and  are  called  molar  glands. 

Nerve  Supply. — From  the  facial  nerve.  The  long  buccal  nerve,  a  branch  of 
the  inferior  maxillary,  pierces  the  buccinator  muscle  on  its  way  to  supply  the 
mucous  membrane  of  the  mouth. 

Action. — The  two  buccinator  muscles  widen  the  aperture  of  the  mouth 
transversely  and  contract  and  compress  the  cheeks  so  that  during  mastication  the 
food  will  not  remain  between  the  cheeks  and  the  teeth.  When  but  one  muscle 
acts,  the  angle  of  the  mouth  is  drawn  to  that  side,  and  the  cheek  is  wrinkled ; 
when  whistling,  the  muscle  contracts  and  prevents  bulging  of  the  cheeks. 

It  is  hardly  fair  to  the  earnest  dissector  to  leave  this  subject  without  the 
consoling  reminder  that  the  most  expert  dissectors  can  not  bring  out  these  muscles 
in  the  cadaver  as  they  are  shown  in  the  anatomic  plates.  It  must  be  remembered 
that  some  of  the  facial  muscles  belong  to  the  panniculus  carnosus  group,  so  exten- 
sive in  animals  but  so  limited  in  man.  In  some  faces  the  musculature  is  a  com- 
plex network  of  subcutaneous  fibers  running  in  all  directions.  In  a  muscular 
subject  a  large  number  of  distinct  fasciculi  are  seen  crossing  one  another,  and  more 
or  less  merged  with  the  constant  muscles  of  the  face.  This  difference  in  the 
amount  of  facial  musculature  undoubtedly  accounts  for  much  of  the  variation  in 
the  amount  of  facial  wrinkling  observed  in  different  persons.  It  is  safe  to  say  that 
a  dissection  of  the  muscles  of  the  face  with  their  boundaries  as  well  defined  as 
shown  ill  pictures  does  more  credit  to  the  dissector's  skill  in  imitating  a  diagram 
than  to  any  painstaking  effort  to  exhibit  the  natural  state  of  the  parts. 

The  Facial  Artery,  a  branch  of  the  external  carotid,  enters  the  face  over  the 
body  of  the  lower  jaw,  at  the  anterior  inferior  angle  of  the  masseter  muscle,  where 
its  pulsation  may  readily  be  felt  and  it  may  be  compressed  against  the  bone. 
Thence  it  ascends  forward  across  the  cheek,  over  the  buccinator  muscle,  and  beneath 
the  platysnia  myoides  muscle,  to  the  angle  of  the  mouth  ;  thence  to  the  side  of  the 
nose,  to  terminate  at  the  inner  caiitlius  of  the  eye  as  the  angular  arterj'.  Where 
the  artery  passes  over  the  lower  jaw  it  is  covered  by  the  platysma  myoides  niusc-le 
and  the  deep  fascia  ;  near  the  mouth  it  passes  beneath  the  zygomatici  major  and 
minor  and  the  risorius  muscle  ;  and  along  the  side  of  the  nose  it  is  usually  covered 
by  the  levator  labii  superioris  aheque  nasi.  It  rests  successively  on  the  lower  jaw, 
the  buccinator,  and  the  levator  anguli  oris  muscle.  The  companion  vessel  of  the 
facial  artery,  \\\q  facial  vein^  runs  in  an  almost  straight  lino  from  the  inner  canthus 
of  the  eye  to  the  anterior  inferior  angle  of  the  masseter  muscle,  being  in  contact 


PUTE  CLVlll. 


FACE.  643 

with  the  facial  artery  at  these  points,  but  elsewhere  above  and  external  to  it,  Tlie 
artery  is  crossed  by  filaments  of  the  facial  nerve,  while  the  levator  labii  superioris 
muscle  sepaniica  it  frnm  tho  infra-orbital  nervf;  behind. 

Branches  of  the  Facial  Portion  of  the  Facial  Artery. — These  are  the  mus- 
cular, inferior  labial,  infurinr  coronary,  superior  coronary,  lateralis  nasi,  and  angular. 

The  muscular  branches  are  directed  outward  to  supply  the  buccinator, 
masseter,  and  internal  pterygoid  muscles.  They  anastomose  with  the  masseteric 
and  buccal  branches  of  the  internal  maxillary  and  with  the  infra-orbital  and 
transverse  facial  arteries. 

TIk:  inferior  labial  artery  passes  inward  beneath  the  depressor  angiili  oris  to 
supply  the  muscles  and  iutoginnont  of  the  lower  lip  and  chin.  It  anastomoses  with 
the  inferior  coronary,  the  submental  branch  of  the  facial,  and  the  mental  branch  of 
the  inferior  dental  artery. 

The  inferior  coronary  artery  arises,  either  independently  or  in  common  with 
the  inferior  labial,  from  the  facial  artery  near  the  angle  of  the  mouth.  It  passes 
forward  and  inward  in  a  tortuous  manner  beneath  the  depressor  anguli  oris  toward 
the  angle  of  the  mouth,  then  pierces  the  orbicularis  oris,  and  continues  between 
it  and  the  mucous  membrane  along  the  free  margin  of  the  lower  lip.  It  anas- 
tomoses with  the  inferior  coronary  artery  of  the  opposite  side,  the  inferior  labial, 
and  the  mental  branch  of  the  inferior  dental  artery. 

The  superior  coronary  artery,  which  is  larger  and  takes  a  more  tortuous 
course  than  the  inferior  coronarj-,  arises  from  the  facial  artery  beneath  the  zygo- 
maticus  major  muscle.  It  pierces  the  orbicularis  oris,  and  runs  between  it  and  the 
mucous  membrane  along  the  free  margin  of  the  upper  lip  to  anastomose  with  the 
arter\'  of  the  op[>03it«  side.  By  the  anastomosis  of  the  superior  and  inferior 
coronary  arteries  with  their  fellows  an  arterial  circle  is  formed,  which  surrounds 
the  mouth  and  can  be  felt  pulsating  on  the  internal  surface  of  the  lips  between 
one-fourth  and  one-half  of  an  inch  from  the  junction  of  the  skin  and  the  mucous 
membrane.  A  small  V)ranch  to  the  ala  nasi  and  numerous  branches  to  the  labial 
glands  are  given  off  from  this  circle. 

The  artery  of  the  septum  of  the  nose  is  a  branch  of  the  superior  coronar}-. 
The  twigs  of  this  arteria  septum  narimn  are  a  common  source  of  epistaxis  (nose- 
bleed). The  hemorrhage  from  the  branches  of  this  vessel  is  readily  controlled  by 
compression  of  the  artery  of  the  septum,  either  by  direct  backward  pressure  against 
the  upper  lip,  or  by  pressure  from  within  outward,  as  when  a  firm  pledget  of 
cotton,  paper,  or  other  substance  is  pushed  well  up  under  the  lip  so  as  to  put 
its  tissues  upon  the  stretch  and  occlude  the  lumen  of  the  artery.  This  is  a 
common  procedure  practised  by  the  laity.  Another  simple  methoil  is  that  of 
holding  the  cartilaginous  end  of  the  nose  between  the  thumb  and  finger. 
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Harelip. — In  the  operation  for  harelip  the  bleeding  can  be  controlled  by 
grasping  the  lip  between  the  thumb  and  forefinger.  In  introducing  the  harelip 
pin  or  suture,  it  must  be  passed  deep  enough  to  go  beneath  the  divided  coronary 
arterj\  Harelip  is  a  congenital  deformity  consisting  of  one  or  more  fissures  in  the 
upper  lip,  the  result  of  arrested  development.  It  may  be  single  or  double,  the 
fissure  or  fissures  being  to  the  side  of  the  median  line  of  the  lip,  corresponding  to 
the  line  of  union  between  the  intermaxillary  and  the  superior  maxillarj'  bone.  In 
double  harelip  the  intermaxillarj'  bono  is  often  displaced  fonvard.  Double  harelip 
is  frequently  associated  with  cleft  palate. 

The  lateralis  nasi  artery  arises  from  the  facial  artery  opposite  the  wing  of  the 
nose,  and  passes  forward  over  the  lower  part  of  the  nose  and  over  the  ala ;  it 
supplies  the  side  and  dorsum  of  the  nose,  and  anastomoses  with  the  lateralis  nasi 
arterj'  of  the  opposite  side,  the  nasal  branch  of  the  ophthalmic,  the  infra-orbital, 
and  the  artery  of  the  septum. 

The  angular  artery,  the  terminal  part  of  the  facial,  passes  to  the  inner 
canthus  of  the  eye,  where  it  lies  on  the  nasal  side  of  the  lacrvmal  sac  and  tendo 
oculi ;  it  anastomoses  with  the  nasal  branch  of  the  ophthalmic  and  with  the  infra- 
orbital arterj",  and  supplies  branches  to  the  cheek.  In  opening  an  abscess  of  the 
lacr}'mal  sac  it  is  important  to  bear  in  mind  the  situation  of  this  artery  on  the 
inner  side  of  the  sac. 

Hervi  molles. — The  facial  arterv  and  its  branches  are  surrounded  by  a 
minute  plexus  of  sympathetic  fibers  (nervi  molles)  not  demonstrable  macroscopi- 
cally.  These  fibers  are  branches  of  the  superior  cervical  ganglion  of  the  sjTnpa- 
tlietic,  and  supply  the  walls  of  the  artery  and  its  brandies  ;  they  furnish  tlie 
sympathetic  root  to  the  submaxiHary  ganglion. 

Transverse  facial  artery. — Passing  transversely  across  the  fiace  between  the 
zygoma  and  the  duet  of  the  parotid  ^land,  and  resting  upon  the  mass^'ter  muscle, 
is  the  transverse  facial  arterv,  whicli  arises  from  the  t('ni]M)ral  arterv  in  the 
substance  of  the  parotid  gland.  It  sup])lies  the  small,  often  detached,  part  of  the 
]>arotid  gland  (the  soeia  parotidis)  in  relation  with  the  dud,  the  masseter  and 
orbicularis  palpebrarum  muscles.  an<l  tlie  integument.  It  anastomoses  with  the 
intraorbital,  facial,  and  masseteric  arteries.  It  is  aeconi|)anie(l  l>v  two  or  three 
branches  of  the  facial  nerve.  It  is  <juite  small  exct»])t  when  it  sup])Iies  tho.se  parts 
which  usually  receive  blood  from  tlie  facial  artery.  It  occasionally  gives  off  the 
coronary  and  nasal  arteries,  the  facial  itself  being  small.  It  ari.se.s,  at  times,  from 
the  external  carotid  arterv. 

The  facial  vein,  tin*  continuation  of  the  angular  vein,  and  formed  by  the  union 
of  the  iVontal  and  suj)ra -orbital  vt-ius,  t-onnuences  at  tlu'  inner  canthus  of  the  eye  and, 
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as  already  stated,  runs  in  an  almost  straight  line  to  the  anterior  inferior  angle  of 
the  masseter  muscle,  where  it  comes  into  relation  with  the  outer  side  of  the  facial 
artery.  In  its  course  across  the  face  it  lies  above  and  to  the  outer  side  of  the 
artery,  passing  over  the  levator  labii  superioris,  beneath  the  zygomatic  muscles, 
and  over  the  parotid  duct,  the  buccinator  muscle,  the  anterior  inferior  angle  of  the 
masseter  muscle  and  masseteric  fascia,  and  the  body  of  the  lower  jaw.  Below  the 
jaw  it  is  joined  by  the  anterior  branch  of  the  temporo-maxillary  vein,  and  empties 
into  the  internal  jugular  vein.  It  receives  veins  from  the  lower  eyelid  (the  inferior 
palpebral),  from  the  side  of  the  nose  (the  lateral  nasal),  from  the  orbital  vein,  and, 
beneath  the  zj'gomaticus  major  muscle,  a  branch  (deep  facial)  from  the  pt<3rygoid 
plexus,  besides  muscular  branches  and  branches  corresponding  to  those  of  the 
fecial  arter}\  The  facial  vein — through  the  angular,  in  which  it  commences — 
communicates  freely  with  the  ophthalmic  vein,  and  thus  with  the  cavernous  sinus  ; 
and  it  also  communicates  with  the  cavernous  sinus,  through  the  deep  facial  vein 
with  the  pterygoid  plexus  of  veins,  which,  in  turn,  communicates  witli  the  sinus 
by  means  of  small  veins  which  pass  through  the  foramen  ovale,  the  foramen  of 
Vesalius,  and  the  middle  lacerated  foramen.  Owing  to  the  free  communication 
between  the  vein  and  the  cavernous  sinus,  the  latter  is  endangered  by  any  inflam- 
matory condition  of  the  facial  vein. 

Disease  involving  the  facial  vein. — The  facial  vein,  as  a  rule,  has  no 
valves;  it  will  therefore  be  understood  how  emboli  are  readily  carried  to  the 
internal  jugular  vein  and  thus  into  the  general  circulation.  Carbuncle  of  the  face 
may  prove  fatal  by  inducing  thrombosis  of  the  cerebral  sinuses  through  the  com- 
munications previously  described.  Any  deep  inflammation  of  the  face,  as  phleg- 
monous erysipelas,  may  be  complicated  by  thrombosis  or  pyemia.  The  injec- 
tion of  facial  nevi  in  infants  may  result  in  death  from  thrombosis,  owing  to  the 
direct  communication  of  the  facial  with  the  internal  jugular  vein.  Pulmonary 
embolism  and  death  have  followed  the  injection  of  perchlorid  of  iron  for  nevoid 
growths  of  the  face.  In  arterio-venous  aneurj'sm  of  the  cavernous  sinus  arterial 
blood,  through  the  ophthalmic  and  angular  veins,  flows  through  the  facial  vein 
and  gives  rise  to  a  pulsating  varicose  condition  of  the  latter  vein  and  a  distinct 
thrill  and  bruit. 

Vascularity  of  the  face. — It  has  been  demonstrated  that  the  tissues  of  the 
face  are  verj'  vascular.  In  jjersons  ex[K>sed  tr>  cold,  or  in  tliosfi  addicted  to  strong 
drink,  the  very  small  vessels  of  the  skin,  esi)ecially  over  the  nos(i,  apixjur  per- 
manently injected  or  varicose.  Attention  has  been  called  to  th(;  fact  that  nevi 
and  various  forms  of  erectile  tumors  are  common  alK>ut  the  face.  Wounds  of 
the  face,  while  they  bleed  freely,  heal  ver\'  rapidly ;  their  ed^cs  should  1k; 
carefully  adjusted  as  soon  after  the  accident  as  ix^ssible.      "Extensive  flaps  of 
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skin  which  have  been  torn  up  in  lacerated  wounds  of  the  face  often  retain  their 
vitaUty  in  almost  as  marked  a  manner  as  similar  flaps  torn  from  the  scalp" 
(Treves).  The  anastomoses  of  the  facial  artery  are  so  free  that  when  the  vessel  is 
divided,  both  ends  bleed  freely  and,  according  to  the  general  rule,  they  should 
both  be  tied. 

Dissection. — Upon  the  side  of  the  face  on  which  the  muscles  have  been 
exposed  the  appendages  of  the  eye, — including  the  eyelids,  eyebrows,  eyelashes, 
tarsal  cartilages,  conjunctiva,  and  lacrymal  caruncle, — the  parotid  gland,  and  the 
external  ear  should  be  carefully  dissected  before  turning  the  head  to  make  the 
dissection  of  the  nerves. 

The  eyebrow  is  a  prominent  arch  of  integument  connected  with  the  orbicu- 
laris palpebrarum,  corrugator  supercilii,  and  occipito-frontalis  muscles.  It  is 
covered  by  numerous  short,  thick  hairs  which  surmount  the  upper  circumference 
of  the  orbit,  their  general  direction  being  outward,  though  they  interlace,  the 
upper  ones  curving  downward  and  the  lower  ones  upward.  They  serve  the  two- 
fold purpose  of  acting  as  a  shield  against  the  admission  of  foreign  bodies  to  the 
eye,  and  as  a  multiple  spring  buffer  reducing  somewhat  the  impact  of  blows  against 
the  brow,  thus  often  preventing  serious  wounds  of  the  skin  from  traumatism 
applied  against  the  sharp  supra-orbital  margin. 

The  eyelids  (palpebrae)  are  two  movable  semilunar  curtains  placed  in  front 
of  each  eyeball  to  protect  that  exceedingly  delicate  and  important  organ.  Their 
free  edges  are  transverse  and  are  studded  with  hairs,  called  eyelashes.  The  upper 
lid  is  the  longer,  so  that  when  the  lids  are  closed,  their  margin  of  contact  lies  below 
the  center  of  the  eye.  The  upper  lid  is  also  more  freely  movable  ;  it  has  a  special 
muscle  to  raise  it — the  levator  palpebrre  superioris.  The  interv^al  between  the 
open  eyelids  is  called  the  fissura  palpebrarum^  or  interpalpebral  slit.  At  the 
points  of  union  of  the  eyelids  are  the  external  and  internal  cnnthi,  or  palpebral  com- 
missures. The  internal  canthus  is  the  larger ;  within  it  is  a  triangular  space 
containing  a  depression,  the  lacus  laehrymalis,  and  an  elevation,  the  caruncula 
lachrynialis.  At  their  free  margins,  which  are  concave,  the  lids  are  thickest. 
At  their  inner  extremities  and  ujKjn  their  free  surfaces  are  two  small  eleva- 
tions— the  papillse  laehrymaliiTy  in  the  center  of  which  are  small  openings  called 
the  puneta  laehrymal lay  the  orifices  of  the  lacrynml  canalicnli.  The  free  margins 
are  provided  in  front  with  eyelaslu'S  and  with  orifices  of  sebaceous  and  mcHlified 
sweat  glands ;  and,  behind,  with  small  openings — the  orifices  of  the  ducts  of  the 
Meibomian  glands.  That  portion  of  the  lids  internal  to  the  orifices  of  the 
laers'mal  canalieuli  is  devoid  of  evehushes  and  Meibomian  <dands.  When  the  eve- 
lids  are  closed,  an  interval  exist.s  between  the  lids  and  the  eveV)all  for  the 
inward  passage  of  the    tears.     Infianmuition  of  the   duets   opening  on    the  free 
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margiD  of  the  eyelid,  which  usually  affects  those  on  the  anterior  border,  con- 
stitutes a  stye. 

The  eyelashes  (cilia)  are  two  or  more  rows  of  short,  thick,  curved  hairs,  fixed 
in  the  anterior  margin  of  the  free  border  of  the  eyelids.  They  are  longer  and 
more  numerous  in  the  upi>er  lid,  and  have  their  convexities  directed  downward, 
while  those  of  the  lower  lid  have  their  convexities  directed  upward.  They  protect 
the  eye  against  the  admission  of  dust  and  other  foreign  substances,  especially 
during  high  winds. 

The  conjunctiTa. — Before  dissecting  the  eyelid,  the  conjunctiva  and  the  lac- 
rj'mnl  caruncle  should  be  examined.  The  conjunctiva  is  the  mucous  membrane 
which  covers  the  inner  surface  of  the  eyelids  and  the  anterior  part  of  the  eyeball. 
At  the  free  margin  of  the  lids  it  is  continuous  with  the  integument.  The  part 
covering  the  eyeball  is  in  relation  with  the  sclerotic  and  the  cornea.  The  conjunc- 
tiva consists  of  four  divisions:  the  palpebral,  the  portion  in  relation  with  the  eye- 
lids ;  the  rejUtUil,  the  [mrtion  between  the  eyelids  and  the  eyeball ;  the  sclerotic, 
and  the  corneal  portions.  The  lacrymal  ducts  (excretory  ducts  of  the  tacryraal 
gland)  empty  upon  the  free  surface  of  the  reflected  portion  of  the  conjunctiva. 
The  palpebral  portion  is  more  vascular  tlian  the  remaining  parts,  and  is  studded 
with  a  number  of  small  papillre,  which,  when  enlarged  by  inflammation,  con- 
stitute the  disease  known  as  granular  lids,  though  this  condition  is  at  times  also 
due  to  true  granulations,  which  have  a  similar  origin.  The  conjunctiva  covering 
the  sclerotic  is  loosely  attached,  and  that  covering  the  cornea  is  very  thin,  consisting 
murely  of  an  epithelial  layer  which  is  ver\'  adherent.  In  congestion  of  the  con- 
junctiva with  effusion  into  the  loo.se  subconjunctival  tissue  (chemosis)  the  mem- 
brane is  at  times  swollen  to  the  verj'  edge  of  the  cornea,  where  it  then  forms  a 
sharp  elevated  margin. 

The  cartiDCula  lachrymalis  is  a  small,  reddish  elevation  situated  at  the  inner 
canthus  in  the  lacus  lachrj-malis.  It  consists  of  a  separated  portion  of  skin,  which 
presents  minute  hairs  upon  its  surface.  It  contains  connective  tis.sue,  a  small 
number  of  plain  and  striated  muscular  fibers  and  modified  sweat  glands,  as  well 
as  a  few  sebaceous  glands.  External  to  the  caruncle,  and  resting  upon  the  eyeball, 
is  a  vertical  triangular  fold  of  conjunctiva,  with  its  free  concave  margin  directed 
toward  the  cornea  ;  this  is  called  the  plica  semilunaris,  and  is  a  rudimentary  mem- 
brana  nictitans  (the  third  eyebd  in  birds).  Muller  found  smooth  muscular  fibers 
in  this  fold,  and  in  some  of  the  domestic  animals  a  thin  plate  of  cartilage  has  been 
discovered  in  it  (Gray). 

As  previously  stated,  the  conjunctiva  is  continuous  with  the  skin  at  the  free 
borders  of  the  lids.  It  is  also  continuous,  through  the  lacrymal  canaliculi, 
with  the  mucous  membrane  lining  the  lacrymal  sac,  the  nasal  duct,   and  the 
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inferior  meatus  of  the  nose.  In  the  loose  subconjunctival  tissue  there  are  not  infre- 
quently seen,  especially  in  elderly  persons,  small  yellowish  masses  of  fat,  called 
pingueculte.  * 

In  poslrconjunctival  operations,  as  in  section  of  the  ocular  muscles,  the  con- 
junctiva must  be  cut.  Its  lax  attachment  to  the  sclera  is  now  of  advantage, 
for  a  loose  fold  is  readily  raised  ^vith  the  forceps  and  incised  to  the  required  extent, 
after  which  it  is  with  ample  facility  peeled  back  as  far  as  necessary. 

The  eyelids  are  composed  of  the  skin,  subcutaneous  ti.ssue,  orbicularis  palpe- 
brarum muscle,  palpebral  ligaments,  orbitti-tarsal  ligaments,  the  tarsal  cartilages, 
Meibomian  glands,  vessels,  and  ner\-es,  and  conjunctiva.  The  upper  lid  contains, 
in  addition  to  the  structures  just  mentioned,  the  aponeurotic  insertion  of  the  leva- 
tor palpebrte  superioris  muscle.  The  skin  of  the  lids  and  the  orbicularis  palpe- 
brarum muscle  have  already  been  described. 

The  subcutaneous  areolar  tissue  of  the  eyelids  contains  no  fat.  Its  laxity 
accounts  for  the  extensive  ecchymosis  after  comparatively  slight  traumatism,  and 
for  the  early  appearance  of  [luffiness  of  the  eyelids  in  chronic  Briglit's  disease. 

The  palpebral  ligaments  are  fibrous  bands  attaching  the  tarsal  cartilages  to 
the  outer  and  inner  margins  of  the  orbit.  The  external  ligament  is  undivided 
and  extends  from  the  malar  bone  to  the  outer  extremities  of  the  tarsal  cartilages. 
The  internal  ligament  (tendo  oculi)  extends  from  the  nasnl  process  of  the  superior 
maxilla  and  the  crest  of  the  lacrymal  bone  to  the  internal  extremities  of  the  tarsal 
cartilages.  The  division  of  the  tendo  oculi  which  is  attached  to  the  nasal  process 
of  the  superior  maxilla  passes  in  front  of  the  lacrymal  sac,  while  the  limb  attached 
to  the  crest  of  the  lacrymal  bone  passes  over  its  outer  wall. 

The  orbito-tarsal  ligaments  (palpebral  fascire)  are  fibrous  membranes  continu- 
ous with  the  periosteum,  and  extend  from  the  superior  and  inferior  orbital  mar- 
gins to  the  tarsal  cartilages.  In  the  upper  lid  the  orbito-tarsal  ligament  fii^tes  with 
the  tendon  of  the  levator  palpebrie  superioris  muscle.  These  ligaments  prevent 
pus  in  the  subcutaneous  areolar  tissue  from  making  its  way  into  the  orbit,  an<l 
hence  are  called  the  aepta  orhitale. 

The  tarsal  cartilages,  situated  in  the  free  margins  of  the  eyelids,  are  two 
plates  of  dense  connective  tissue.  They  are  thickest  at  their  free,  or  ciliarj', 
margins,  and  give  support  and  shape  to  the  eyelids.  The  cartilage  of  the 
upper  lid  is  much  larger  than  that  of  the  lower,  and  gives  attachment  to  the 
aponeurosis  of  the  levator  palpebne  superioris  muscle.  In  both  lids  the  attached 
margins  of  the  tarsal  cartilages  are  continuous  with  the  orbito-tarsal  ligaments. 

The  Heibomian  glands  are  sebaceous  glands  lodged  in  the  substance  of  the 
tarsal  cartilages,  and  number  between  twenty  and  thirty  in  the  upper  and  some- 
what less  in  the  lower  lid.     The  orifices  of  the  glands  open  on  the  free  bordets  of 
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the  lids  behind  the  lashes.  Each  gland  consists  of  a  straight  tube  with  many 
short,  blind,  diverticula.  The  Meibomian  glands  secrete  a  sebaceous  material 
which  prevents  the  lids  from  adhering,  and  are  readily  distinguished  as  closely 
adjacent,  vertical,  parallel,  yellow  streaks  across  the  inner  surface  of  the  lids. 
When  the  duct  of  one  of  these  glands  becomes  occluded,  a  retention  cyst,  similar 
to  a  wen,  is  formed. 

Non-striated  muscular  fibers  are  found  in  both  lids.  In  the  upper  lid  these 
fibers  originate  from  the  lower  surface  of  the  levator  palpebree  superioris ;  in  the 
lower  lid  they  arise  from  the  vicinity  of  the  inferior  oblique  muscle.  In  In^th 
lids  they  are  inserted  close  to  the  attached  border  of  the  tarsal  cartilage.  They 
are  known  as  the  superior  and  inferior  palpebral  muscles  of  Miiller. 

Blood  Supply. — The  eyelids  receive  their  blood  supply  from  the  jmlpebral 
and  lacrymal  branches  of  the  ophthalmic  artery  and  from  small  branches  of  the 
temporal  and  transverse  facial  arteries.  The  palpebral  branches  of  the  ophthalmic, 
two  in  number,  arise  from  that  artery  near  the  pulley  of  the  superior  oblicjue 
muscle ;  one  is  found  in  each  lid  and  runs  through  the  fibrous  tissue  layer  of  the 
lids  between  the  orbicularis  palpebrarum  muscle  and  the  tarsal  cartilages  near 
their  margins.  The  lacrymal  is  the  first  branch  of  the  ophthalmic  artery.  It 
accompanies  the  lacrymal  nerve  and  gives  off  palpebral  twigs  which  anastomose 
with  the  other  palpebral  arteries  to  form  the  tarsal  arches. 

The  veins  of  the  eyelids  are  larger  than  the  arteries,  and  outnumber  them. 
They  empty  into  the  frontal  and  angular  veins  at  the  inner  canthus,  and  into  the 
orbital  vein  at  the  outer  canthus.  Some  of  the  veins  of  the  lids  pass  between  and 
through  the  bundles  of  fibers  of  the  orbicularis  palpebrarum,  and  hence  in  many 
inflammatory  conditions  of  the  conjunctiva  and  cornea  in  children,  in  which 
prolonged  spasm  of  this  muscle  occurs,  the  lids  arc  very  apt  to  become  edematous, 
from  interference  with  the  venous  flow  (Fucho). 

Nerve  Supply. — The  ner\^e  su[)ply  is  free.  The  ner\'es  to  the  paliK?bral 
portion  of  the  orbicularis  palpebranim  muscle  arise  from  the  facial  nerve  and  enU'r 
the  lids  near  the  outer  canthus.  The  cutaneous  filaments  of  the;  upjMfr  lid  an; 
obtained  from  the  lacrj^mal,  supra-orbital,  and  supra-trochlear  ner\'(;,  and  tlui 
lower  lid  derives  its  sui)ply  from  the  infnw>rbital  and  infra-t  rod  dear  iwrvi'M. 
The  non-striated  rnuscular  tissue  of  the  li<ls  is  supplied  by  the  synijiathetic  iwrva. 

The  lymphatics  of  the  eyelids  j^ass  to  the  parotid  and  submaxilhirj'  lyrnjih 
glands. 

The  conjunctiya  has  Ix^en  descriljed. 

The  levator  palpebrae  superioris  muscle  arises  from  the  urid<r  surfar-f;  of 
the  lesser  wing  of  the  sj^henoid  Ixjnc  aUjve  the  ojjlic;  foramen  ;  its  lib<.rs  terminate 
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in  a  broad,  tliiii  aponeurosis  which  is  inserted  into  the  upper  border  of  the 
superior  tarsal  cartilage.  Tliis  muscle  runs  above  the  superior  rectus,  and  its 
upper  surface  is  in  relation  with  the  frontal  nerve  and  the  supra-orbital  artery. 

The  parotid  gland,  the  largest  of  the  salivary  glands,  weighs  from  one-half  to 
one  ounce.  It  is  situated  on  the  side  of  the  face,  and  extends  as  high  as  the 
zygoma  and  below  the  level  of  the  angle  of  the  lower  jaw.  It  covers  almut  one- 
third  of  the  masseter  muscle,  and  extends  backward  to  the  external  auditor^' 
meatus,  the  mastoid  process,  and  the  sterno-mastoid  muscle.  It  is  lodged  in  the 
space  between  the  ramus  of  the  lower  jaw  and  the  mastoid  process.  This  space — 
known  also  as  the  bed  of  the  parotid  gland — can  be  increased  in  size  by  extending, 
and  diminished  by  flexing,  the  head.  With  the  mouth  wide  open — in  which  posi- 
tion the  angle  of  the  jaw  is  carried  backward  and  tlie  condyle  forward — the  width 
of  the  space  is  diminished  below,  but  increased  above.  The  size  of  the  space  is 
influenced  by  the  age  of  the  individual.  In  the  infant,  owing  to  the  obliquity  of 
the  ramus  and  tiie  alisenee  of  the  angle  of  the  lower  jaw,  it  is  broader,  in  propor- 
tion, below.  In  advanced  age,  when  the  teeth  liave  fallen  out,  thus  allowing 
the  angle  of  the  lower  jaw  to  project  forward,  tlie  space  is  broader  below.  When 
operating  in  this  space  these  facts  should  be  kept  in  mind,  as  it  may  be  necessary 
to  take  advantage  of  them.  The  gland  has  three  large  processes  or  lobes :  one, 
the  glenoid  lobe,  extends  upward  into  the  posterior  part  of  the  glenoid  cavity  of 
the  temporal  bone  which  it  occupies  ;  another,  the  pfcryi/oid  lobe,  extends  forward 
lieneath  the  ramus  of  the  lower  jaw,  between  the  external  and  internal  pterygoid 
muscles ;  the  third  process,  the  carotid  lobe,  passes  behind  the  styloid  process 
and  beneath  the  mastoid  process  and  the  stemo-mastoid  muscle,  coming  in 
contact  with  the  internal  jugular  vein  and  tlie  internal  carotid  artery.  From 
the  relation  which  the  carotid  lobe  holds  to  the  internal  jugular  vein,  it  follows 
tliat  swelling  of  the  gland,  as  in  mumps,  may  cause  passive  congestion  of  the 
brain  by  compression  of  that  vein.  Tlic  anterior  margin  of  the  parotid  gland 
overlaps  the  masseter  muscle,  and  a  detached  portion  of  the  gland  (socia  parotidU) 
lies  over  that  muscle  in  relation  with  the  upper  Ixirder  of  Stenson's  duct. 
From  the  position  which  the  parotid  gland  holds  with  reference  to  the  temporo- 
maxillary  articulation  it  follows  that,  in  inflammation  of  the  gland,  movement  of 
the  articulation  is  attendetl  by  pain ;  the  extent  to  which  the  lower  jaw  can  he 
depressed  under  these  circumstances  is  dependent  upon  the  amount  of  swelling. 

Parotid  fascia. — ^The  parotid  gland  is  covered  by  a  dense  and  strong  layer  of 
fascia — a  prolongation  of  tlie  superficial  layer  of  the  deep  cervical  fascia,  and 
called  the  parotid  faw^ia.  It  is  attached  above  to  the  zygoma,  and  is  continuous 
in  front  with  the  fascia  covering  the  masseter  muscle.  From  the  parotid  fascia 
numerous  processes  are  sent  into  the  substance  of  the  glaud  to  support  its  lobules. 
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The  deep  fascia  of  the  neck  also  sends  beneath  the  gland  a  process  continuous  with 
tlie  stylo-maxillary  ligament,  which  separates  the  parotid  from  the  submaxillary 
gland.  The  fibrous  envelop  of  the  parotid  gland  is  incomplete  above  and  in 
front,  where  its  cavity  is  in  communication  with  the  pterygo-maxillary  region.  In 
parotid  abscess  the  pus  may,  on  account  of  this  gap  in  the  fascial  envelop, 
extend  into  the  pterygo-maxillary  region,  and  by  way  of  the  latt«r  into  the  tem- 
poral fossa,  or  to  the  side  of  the  pharj'nx,  meeting  with  less  resistance  in  taking 
eitlier  of  these  directions  than  in  attempting  to  reach  the  surface.  The  abscess 
may,  however,  extend  into  tlie  neck  by  ulcerating  through  the  layer  of  Kiscia 
beneath  the  gland.  JIany  cases  of  retro-pharyngeal  abscess  are  attended  by 
swelling  in  the  parotid  region.  Retro-pharyngenl  growths — as,  for  example, 
sarcomata,  when  they  have  attained  any  size — cause  bulging  of  the  parotid  region  ; 
and,  conversely,  tumors  of  the  parotid  may  bulge  into  the  pharj'nx.  The  severe 
pain  in  a  rapidly  growing  tumor  or  atjscess  of  the  gland  is  due  to  the  density  of 
the  fascia  covering  it.  This,  too,  makes  it  difficult  to  detect  fluctuation  early.  It 
also  explains  why  the  pus  in  a  parotid  abscess  is  so  slow  to  find  its  way  to  the 
surface,  and  why  an  early  opening  should  be  made.  The  intimate  relation 
existing  between  the  parotid  gland,  the  external  auditor.'  meatus,  and  the 
temporo-maxillary  articulation  is  to  be  borne  in  mind,  as  a  parotid  abscess  may 
open  into  the  meatus  or  cause  involvement  of  the  joint. 

Purulent  meningitis  and  thromlwsis  of  the  cranial  sinuses  may  be  caused 
when  pus  finds  its  way  through  the  fommina  at  the  base  of  the  skull. 

The  sensory  nenres  supplying  the  parotid  gland  are  the  auriculo-temporal 
branch  of  the  inferior  maxillary  nerve,  the  great  auricular  branch  of  the  cervical 
plexus,  the  facial  ner\-e,  and  branchL's  from  the  carotid  plexus  of  the  sympathetic 
ner\'e.  In  painful  affections  of  the  gland  the  pain  is  apt  to  be  referred  to  the  areas 
of  distribution  of  these  nerves. 

The  paiotid  lymphatic  glands. — Lying  upon  the  surface  of  the  parotid  gland 
{in  front  of  the  cartilage  of  the  ear,  and  close  to  the  root  of  the  zygoma)  are  one 
or  more  superficial  lymphatic  glands,  enlargement  of  which  must  not  be  mistaken 
for  a  similar  condition  of  the  parotid  gland  itself 

Contents  of  the  parotid  gland. — The  parotid  gland  is  important,  not  only  on 
account  of  its  function,  of  the  jiosition  which  it  occupies,  and  of  the  relation  it  bears 
to  the  surrounding  parts,  but  also  because  important  structures  are  found  in  it. 
These  structures  are,  from  without  inward  :  The  facial  nerve,  passing  from  behind 
forward ;  the  temporo-maxillary,  superficial  temporal,  internal  maxillary,  and 
posterior  auricular  veins;  the  commencement  of  the  external  jugular  vein  ;  the 
external  carotid  artery  which  supplies  branches  to  the  gland  and  divides  at  the 
neck  of  the  lower  jaw  into  its  two  terminal  branches — the  temiwra]  and  internal 
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maxillary  arteries ;  the  terminal  part  of  the  great  auricular  nerve ;  and  one  or  two 
lymphatic  glands.  The  posterior  auricular  branch  of  the  external  carotid  artery 
and  the  transverse  facial  branch  of  the  temporal  artery  arise  in  the  substance  of 
the  gland. 

The  parotid  gland  is  separated  from  the  internal  carotid  arter}'',  from  the 
internal  jugular  vein,  and  from  the  pneumogastric,  glosso-pharyngeal,  and  hypo- 
glossal nerves  by  a  thin  layer  of  fascia ;  therefore  in  stab  wounds  of  the  parotid 
region  involving  one  of  the  two  carotid  arteries  it  may  be  difficult,  at  first,  to  tell 
which  of  the  two  vessels  has  been  wounded. 

From  an  anatomic  point  of  view  it  is  difficult  to  see  how  complete  removal 
of  the  parotid  gland  is  possible,  yet  the  operation  has  been  done  so  many  times  by 
skilful  surgeons  that  there  is  no  question  of  its  feasibility.  Doubtless,  as  long  ago 
suggested  by  Fiihrer,  when  the  gland  becomes  the  site  of  a  neoplasm  it  becomes 
more  compact,  its  processes  being  rounded  off,  as  it  were,  and  lifted  away  from  the 
surrounding  structures. 

Complete  removal  of  the  parotid  gland  results  in  paralysis  of  the  muscles  of 
expression,  for  it  is  impossible  to  avoid  dividing  the  facial  nerve.  The  author  has 
seen  a  growth  of  the  overlying  lymphatic  gland  cause  facial  paralysis  from  pressure, 
and  thus  so  closely  simulate  a  parotid  neoplasm  as  to  be  pronounced  a  tumor  of 
the  parotid  gland ;  but  upon  the  removal  of  the  growth  the  parotid  gland  was  seen 
to  occupy  the  bottom  of  the  wound,  and  to  be  in  a  very  much  atrophied  condition. 

Socia  parotidis. — ^That  portion  of  the  parotid  gland  resting  upon  the  masseter 
muscle  above  the  parotid  duct  (Stenson's  duct),  and  quite  separate  from  the  gland 
proj)er,  is  known  as  the  socia  parotidis.     Its  duct  empties  into  Stenson's  duct. 

Stenson's  duct. — Running  about  one  finger's  breadth  below  the  zygoma,  or  in 
a  line  drawn  from  the  lower  margin  of  the  concha  to  a  point  midway  between  the 
free  margin  of  the  upper  lip  and  the  ala  of  the  nose,  is  the  duct  of  the  parotid 
(Stenson's  duct).  It  is  about  two  inches  in  length  })v  one-eighth  of  an  inch  in 
diameter,  being  narrowest  at  its  point  of  communication  with  the  mouth.  It  lies 
l>etween  the  transverse  facial  artery  above  and  the  buccal  branch  of  the  facial 
nerve  below.  The  duct  nms  over  the  masseter  muscle,  turning  abruptly  inward 
at  its  anterior  border,  passes  through  the  mass  of  fat  overlying  the  buccinator 
muscle  and  beneath  the  facial  vein,  and  pierces  the  Imcoinator  muscle  to  o{>en 
into  the  mouth  opposite  the  crown  of  the  second  molar  tooth  of  the  uj>jkt  jaw. 
The  turn  of  the  duct  around  the  anterior  border  of  the  masseter  muscle  must  be 
l)onie  in  mind  wlu*n  |)assin<jf  a  ])rol)e  into  the  duct  from  the  mouth.  In  opening 
a  ])aroti(l  abscess  the  incision  should  l>e  horizontal,  an<l  should  be  made  below  the 
lint'  of  the  duct  and  in  front  of  the  i>osterior  border  of  the  ramus  of  the  lower 
jaw.     Failure  to  observe  this  caution    may  result  in    section  of  the   duct,  with 
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resulting  fistula  (salivary  fistula).  It  is  also  advisable  to  take  every  precaution 
against  cutting  through  the  gland  tissue  in  opening  a  parotid  abscess,  for  these 
collections  of  pus,  like  those  of  the  mamma),  generally  affect  the  connective  tissue 
of  the  gland  and  not  its  substance  or  parenchyma. 

Stenson's  duct  may  be  divided  into  a  masseteric  and  a  buccal  portion.  The 
masseteric  portion  rests  upon  the  masseter  muscle  and  the  buccal  part  extends  from 
the  anterior  border  of  the  masseter  muscle  to  the  termination  of  the  duct  in 
the  mucous  membrane  of  the  cheek.  Fistulse  of  the  masseteric  part  are  closed 
with  difficulty,  whereas  fistula)  of  the  buccal  portion  are  remedied  by  making  an 
opening  from  the  duct  into  the  mouth  on  the  proximal  side  of  the  fistula.  The 
author  has  successfully  treated  fistulse  of  the  buccal  portion  by  exposing  the  duct 
through  an  incision  in  the  cheek,  dividing  the  duct  at  the  proximal  side  of  the 
fistula,  freeing  the  duct  from  the  surrounding  tissues,  and  stitching  the  divided 
end  to  the  margins  of  an  opening  made  in  the  mucous  membrane  of  the  mouth. 

Dissection. — Before  turning  over  the  head  to  make  the  dissection  of  the  opj)o- 
site  side  of  the  face,  the  parotid  gland  should  be  removed  entire  ;  this  operation  will 
convey  an  approximate  idea  of  the  difficulties  which  would  attend  the  removal  of 
the  gland  in  the  living  subject.  The  masseter  muscle  should  then  be  exposed  and 
the  external  ear  dissected.  In  exposing  the  parotid  gland,  its  fascial  covering  is 
seen  to  be  continuous  anteriorly  with  the  fascia  covering  the  masseter  muscle,  and, 
therefore,  the  parotid  and  masseteric  fasciae  are  practically  one.  These  fasciae  are 
derived  from  the  superficial  layer  of  the  deep  cervical  fascia,  which  is  continued 
upward  over  the  body  of  the  lower  jaw  and  attached  above  to  the  zygoma.  By 
displacing  the  parotid  gland  forward  and  removing  the  fascia  covering  that  portion 
of  the  masseter  muscle  in  advance  of  the  gland,  the  muscle  itself  is  exposed. 

The  masseter,  the  most  superficial  of  the  muscles  of  mastication,  is  of  quad- 
rate form,  and  arises  as  two  portion*? — a  large,  tendinous,  superficial  layer,  and  a 
small,  fleshy,  deep  layer.  The  superficial  sheet  arises  from  the  anterior  two-thirds 
of  the  low-er  border  of  the  zygomatic  arch  and  from  the  lower  border  of  the  malar 
bone  ;  its  fibers  pass  downward  and  backward  to  be  inserted  into  tlie  outer  surface 
of  the  angle  and  lower  portion  of  tlie  ramus  of  the  lower  jaw.  The  deep  sheet 
arises  from  the  posterior  third  of  the  lower  border  and  all  of  the  inner  surface 
of  the  zygoma ;  it  passes  downward  and  forward  to  be  inserted  into  the  upper 
half  of  the  ramus  and  the  outer  surface  of  the  coronoid  process  of  the  lower  jaw. 
The  posterior  portion  of  the  muscle  is  conc('alc(l  l)y  the  parotid  gland.  In  relation 
with  the  superficial  surface  of  tlic  muscle  arc  the  orbicularis  palpebrarum,  the 
zygomatici  major  and  minor,  and  the  j)latysma  myoides  muscle,  the  anterior 
margin  of  the  parotid  ^land.  »Stcnson's  duct,  the  transverse  facial  vessels,  branches 
of  the  facial  nerve,  and,  at  its  anterior  inferior  angle,  the  facial  vein.     In  relation 
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Ludwig  Meyer,  degenerative  changes  in  the  blood-vessels  and  cartilage  favor  the 
occurrence  of  such  extravasations.  Cicatricial  contractions  may  cause  deformity 
of  the  pinna  after  the  absorption  or  evacuation  of  such  hematomata.  Under 
the  integument  of  the  lobule  gouty  deposits  (tophi)  are  sometimes  found. 

The  Muscles  which  move  the  cartilage  of  the  ear  as  a  whole,  three  in  number, 
have  been  described  under  the  dissection  of  the  scalp.  The  muscles  proper  of  the 
auricle,  which  extend  from  one  part  of  the  cartilage  to  another,  are  six  in  number 
— namely,  the  muscle  of  the  tragus,  the  muscle  of  the  antitragus,  the  small 
muscle  of  ihe  helix,  the  large  muscle  of  the  helix,  the  trans\'erse  muscle  of  the 
auricle,  and  the  oblique  muscle  of  the  auricle. 

The  tragicus,  the  muscle  of  the  tragus,  is  situated  upon  the  out«r  surface  of 
the  tragus. 

Tlie  antitragicus,  the  muscle  of  the  antitragus,  arises  from  the  outer  part  of 
the  antitragus;  its  fibers  pass  upward  and  are  inserted  into  the  posterior  extremity 
of  the  helix. 

The  helicis  minor,  the  small  muscle  of  the  helix,  is  attached  to  the  commence- 
ment of  the  helix  and  extends  into  the  concha.     This  muscle  is  sometimes  absent. 

The  helicis  major,  the  large  muscle  of  the  helix,  is  situated  upon  the  anterior 
mai^n  of  the  helix  ;  it  arises  above  the  small  muscle  and  is  inserted  into  the  front 
of  the  helix,  where  it  begins  to  curve  backward. 

The  transversus  auris,  the  transverse  muscle  of  the  auricle,  is  situated  on 
the  back  of  the  auricle  in  the  depression  between  the  helix  and  the  convexity  of 
the  concha  ;  it  arises  from  the  convexity  of  the  concha  and  is  inserted  into  the  back 
of  the  helix. 

The  obliquus  auris,  the  obliciue  muscle  of  the  auricle,  extends  from  the  upper 
back  imrt  of  the  concha  to  the  convexity  immediately  above  it. 

Neeve  Supply. — ^The  pinna  derives  its  nerve  supply  from  the  auriculo- 
temporal, the  posterior  auricular,  the  auricular  branch  of  the  pneumogastric 
(Arnold's  ner\-e),  the  occipitalis  minor,  and  the  auricularia  magnus  nerve. 

Action. — The  muscles  of  the  helix  assist  those  of  the  tragus  and  antitragus 
in  retarding  the  passage  of  sound  to  the  meatus. 

Blood  Supply. — The  pinna  is  well  supplied  with  freely  anastomosing  vessels — 
branches  of  the  posterior  auricular,  temporal,  and  occipital  arteries.  The  veins 
accompany  the  corresponding  arteries. 

The  numerous  lijrnphatics  empty  into  the  pre-auricular  glands  and  into  those 
situated  upon  the  insertion  of  the  sterno-niastoid  muscle. 


The  cartilage  of  the  pinna  is  a  single  piece,  and  presents  the  irregularities 
characteristic  of  the  external  ear.     It  is  prolonged  inward  in  the  shape  of  a  tube 
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which  forms  the  outer  part  of  the  external  auditor}^  meatus ;  it  is  wanting  between 
the  tragus  and  the  commencement  of  the  helix,  the  interval  between  them  being 
occupied  by  fibrous  tissue.  Where  the  helix  makes  its  first  bend,  at  the  front  part 
of  the  pinna,  is  a  conic  projection  of  the  cartilage — ^the  process  of  the  helix.  At 
the  highest  part  of  the  helix  there  is  not  infrequently  to  be  seen  another  conic 
projection,  to  which  Darwin  first  called  attention ;  he  regards  it  as  the  represen- 
tative of  the  extreme  tip  of  the  pinna  of  some  of  the  lower  animals.  At  certain 
places  the  cartilage  is  incomplete ;  these  gaps  are  known  as  fissures,  and  are 
located  as  follows :  at  the  anterior  part  of  the  pinna,  behind  the  process  of  the 
helix  (fissure  of  the  helix) ;  on  the  surface  of  the  tragus ;  and  at  the  lower  part  of  the 
anthelix.  In  the  piece  of  cartilage  which  forms  the  outer  part  of  the  meatus  are 
two  fissures — the  fissures  of  Santorini,  The  pinna  is  attached  anteriorly  to  the 
root  of  the  zygoma  and  posteriorly  to  the  mastoid  process  by  bands  of  fibrous 
tissue  ;  in  addition,  there  are  various  intrinsic  ligaments,  uniting  the  different  parts. 

Dissection. — ^Tum  the  head  to  the  opposite  side,  fix  it  with  hooks,  and  work 
out  the  facial  nerve  and  the  branches  of  the  trifacial  nerve  which  make  their  exit 
upon  the  face.  Expose  the  facial  nerve  by  a  longitudinal  incision  carried  into  the 
substance  of  the  parotid  gland  in  front  of  the  lobe  of  the  ear,  cutting  away  a  little 
of  the  gland  with  each  movement  of  the  knife  until  the  nerve  is  seen,  when  it  can 
be  traced  both  backward  and  forw^ard. 

The  facial  nerve  (the  seventh  cranial)  is  the  motor  nerve  of  the  face ;  it 
consists  of  three  portions — the  intra-cranial,  the  temporal,  and  the  facial.  The 
facial  portion,  that  which  concerns  us  in  this  diasection,  supplies  all  the  muscles  of 
expression  and  the  platysma,  the  buccinator,  the  occipito-frontalis,  the  attrahens, 
attolens,  and  retrahens  aurem,  the  posterior  belly  of  the  digastric,  and  the  stylo- 
hyoid. 

A  line  drawn  from  the  anterior  border  of  the  mastoid  process  opposite  the 
base  of  tlie  lobule  of  the  ear  downward  and  forward  across  the  face  for  about  one 
inch  will  represent  the  course  of  the  focial  jX)rtion  of  the  trunk  of  the  nerve. 

(Yn'RSE. — It  leaves  the  cranial  cavitv  throujj:h  the  internal  auditory  meatus  in 
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comi)any  with  the  auditory  nerve,  the  pars  intermedia  of  Wrisberg,  and  the 
auditory  artery.  Reachinir  the  bottom  of  the  internal  auditory  meatus  it  enters 
the  fcK.'ial  canal,  or  afjueductus  Fallopii  of  the  temporal  bone,  from  which  it  makt*s 
its  exit  l)y  way  of  tlie  stylo-mastoid  foramen.  Passing  downward  and  fonvard 
from  the  foramen  it  enters  the  parotid  ^land,  crosses  the  external  carotid  artery, 
^ives  off  a  posterior  auricular,  a  di^rastrie,  and  a  stylo-hyoid  branch,  and  t<»rminates 
in  two  divisions — the  teniporo-faeial  and  the  oervieo-faeial. 

Till'  posterior  auricular  nerve,  the  first  extra-cranial  branch,  passes  ujSward 
in   the  groove  between  the  ear  and   the  niastind  process,  connnunicates  with  the 
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auricular  branch  of  the  pneumogaslric  and  the  great  auricular  branch  of  the 
cervical  plexus,  and  divides  into  an  auricular  and  an  occipital  branch.  The 
auricular  branch  supplies  the  attolens  and  retrahens  aurem  muscles.  The 
occipital  branch  passes  along  the  superior  curved  line  of  the  occipital  bone, 
mipplies  the  occipitalis  muscle,  and  communicates  with  the  smaill  occipital  branch 
of  the  cervical  plexus. 

The  digastric  branch  supplies  tlie  posterior  belly  of  the  digastric  muscle,  and 
communicates,  by  a  twig  which  usually  perforates  that  muscle,  with  the  glusso- 
pliaiyiigeal  nerve. 

The  stylo-hyoid  branch  is  longer  than  liie  digastric  ;  it  enters  the  stylo-hyoid 
muscle  about  its  middle,  and  communicates  with  filaments  of  the  sympathetic 
nerve  on  the  external  carotid  artery. 

The  temporo-facial,  the  larger  of  the  two  terminal  divisions,  runs  obliquely 
upward  and  forward  through  the  substance  of  the  parotid  gland,  crosses  the 
external  carotid  artery  and  the  teroporo-maxillary  vein,  and  breaks  up  into  the 
temporal,  malar,  and  infra-orbital  branches.  It  communicates  with  the  auriculo- 
temporal ner\'e.  The  tempnrul  branches  ascend  obliquely  over  the  zygomatic 
arch  to  supply  the  tensor  tarsi,  the  orbicularis  pal]>ebrarum,  the  corrugator 
supercilii,  the  frontalis,  and  the  attolens  and  attrahens  aurem  muscles,  and  to 
communicate  with  the  supra-orbital,  the  lacrj-mal,  and  the  auriculo-temporal 
nerve,  and  with  the  temporo-malar  branch  of  the  superior  maxillary  nerve. 

The  malar  branches  run  across  the  malar  bone  to  the  outer  angle  of  the 
orbit  to  sup])ly  the  orbicularis  palpebrarum  muscle,  and  communicate  with  the 
lacrymal  and  the  supra-orbital  nerve  and  with  the  infra-orbital  and  tenijxjro- 
maiar  branches  of  the  sujwrior  maxillarj-  nen-e.  The  infrarorbiial,  the  largest 
branch,  gives  ofif  a  superficial  and  a  deep  set  of  branches,  which  pass  transversely 
forward  over  the  masseter  and  beneath  the  zygomatic  muscles  to  supply  the 
zygomatic  muscles,  the  elevators  of  the  upper  lip,  the  muscles  of  the  nose,  and 
the  orbicularis  oris  muscle.  The  superficial  branches  communicate  with  the  nasal 
and  infra-trochlear  uen'es  which  are  derived  from  the  ojihthalmic  division  of  the 
trifacial  nerve.  The  deep  branches  form  a  loop  with  the  buccal  branch  of  the 
cer^'ico-facial  division,  and  pass  lieneath  the  levator  labii  siiperioris  muscle,  i^'hcre 
they  unite  with  the  infra-orbital  branch  of  tlie  superior  maxillarj-  ner\'e,  forming 
the  infra-orbital  plexvs. 

The  cervico-facial,  the  smaller  of  the  two  terminal  divisions  of  the  facial 
nerve,  is  joined  by  a  branch  of  the  great  auricular  ner\'e  while  in  the  substance  of 
the  parotid  gland.  It  passes  obliquely  downward  toward  the  angle  of  the  lower 
jaw,  crosses  the  external  carotid  artery  and  the  temporo-maxillary  vein,  and  divides 
into  buccal,  BUpra-maxillary,  and  infra-maxillary  branches.     The  buccal  branches 
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pass  forward  over  the  masseter  ami  buccinator  muscles  below  Stenson's  duct,  to  the 
angle  of  the  mouth,  to  supply  the  buccinator  and  orbicularis  oris  muscles,  and 
communicate  with  the  infra-orbital  nerve,  the  infra-orbital  branches  of  the 
temporo-facial  branch,  and  the  long  buccal  branch  of  the  inferior  maxillary  nen-e. 
The  buccal  branch  of  the  facial  nerve  and  the  long  buccal  branch  of  the  inferior 
maxillary  nerve  form  a  plexus  over  the  buccinator  muscle  and  the  facial  vein. 
The  smpra-maxillary  branch  passes  downward  and  forward  over  the  masseter  muscle 
and  the  facial  artery,  and  beneath  the  platysma  myoides  and  the  depressor  muscles 
of  the  lower  lip.  It  supplies  the  muscles  of  the  lower  lip,  the  risorius,  and  the 
levator  menti,  and  communicates  with  the  buccal  branch  of  the  facial  and  the 
mental  branch  of  the  inferior  denial  nerve.  The  infra-maxillary  branch  emerges 
from  the  lower  border  of  the  parotid  gland  in  front  of  the  external  jugular  vein 
and  passes  downward  and  forward  toward  the  sternum  beneath  the  platysma 
myoides  muscle,  which  it  supplies.  It  communicates  with  the  great  auricular  and 
superficial  cer\'ical  nerves — branches  of  the  cervical  plexus.  The  infm-maxillarj* 
branch  can  be  traced  when  dissecting  the  superficial  fascia  of  the  neck. 

The  pes  anserious  (plexus  parotideus). — The  breaking  up  of  the  two  terminal 
divisions  of  the  facial  nerve  within  the  substance  of  the  parotid  gland  gives  rise 
to  a  plexus,  the  pes  anserinus  (goose's  foot). 

Bell's  palsy. — Paralysis  of  the  facial  nen'e  is  known  as  Bell's  palsy,  and  may 
be  either  central  or  peripheral.  A  central  paralysis  is  due  to  involvement  of  the 
nucleus  of  the  nerve,  its  center  in  the  cortex  of  the  brain,  or  the  fibers  connecting 
these,  and  results  from  pressure,  as  by  hemorrhage,  abscess,  or  tumor;  it  may  also 
be  bi-ought  about  by  degenerative  processes  in  the  brain.  A  peripheral  paralysis 
is  due  to  affection  of  the  tnnik  of  the  nerve  within  the  cranial  cavity  by  tumors 
or  meningitis;  within  the  facial  or  Fallopian  canal,  by  middle  ear  disease  or  frac- 
ture of  the  base  of  the  skull ;  external  to  the  stylo-mastoid  foramen,  by  a  {growth 
at  the  stylo-mastoid  foramen,  rapidly  growing  tumors  or  abscess  of  the  parotid 
gland,  division  during  an  operation,  or  exposure  of  the  face  to  cold.  WHu-n  the 
lesion  is  situated  beyond  the  origin  of  tho  chorda  tympani  ner\'e  the  muscles 
of  expression  and  the  buccinator  muscle  on  the  same  side  of  the  face  become 
paralyzed,  the  mouth  is  drawn  to  the  opposite  side,  and  the  affected  side  of  llie 
face  becomes  flatteneil  and  free  from  wrinkles.  Through  paralysis  of  the  orbicularis 
palpebrannn  muscle  the  eye  on  the  paralyzed  side  remains  open,  and  the  tears  run 
down  the  cheek.  The  anterior  naris  of  the  affected  side  is  smaller  in  appearance 
through  jMiralysis  of  the  nasal  muscles.  Paralysis  of  the  buccinator  muscle  causes 
the  food  to  collect  Iwtween  the  cheek  and  the  teeth  of  the  affectwl  side.  Through 
paralysis  of  the  orbicularis  oris  muscle  the  saliva  dribbles  from  the  mouth,  and  the 
patient  can  not  whistle.     When  the  lesion  is  situated  in  the  aqueductus  Fallopii 
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and  above  the  origin  of  the  chorda  tympani  nerve,  there  is  loss  of  the  sense  of 
taste  in  the  anterior  two-thirds  of  the  tongue  on  the  diseased  side,  and  through 
paralysis  of  the  stapedius  muscle  loud  sounds  are  distressing.  When  the  lesion  is 
ct'utral  or  in  the  brain,  tlie  brow  and  eyelid  are  not  affected — i.  e.,  the  frontalis, 
cornigator  supercitii,  and  orbicularis  palpebrarum  muscles  are  not  involved.  This 
is  probably  due  to  escape  of  the  fibers  which  arise  from  the  nucleus  of  the  opposite 
side. 

Spasms,  both  tonic  and   clonic,  of  the  muscles  supplie<l  by  the  facial  ner\-e 
may  occur.     Persistent  spasm  of  these  muscles  is  I'elieved  by  stretching   the  facial 
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Operative  exposure  of  the  facial  nerve. — The  facial  nerve  is  exposed  by 
carrj-ing  a  vertical  incision  from  in  front  of  the  mastoid  process  and  behind  the 
lobiilo  of  the  ear  downward  toward  the  angle  of  the  lower  jaw,  laying  bare  first 
the  posterior  border  of  the  farotid  glanii,  which  is  displaced  forward,  and  then 
the  anterior  border  of  the  sterno-mastoid  muscle  at  its  insertion.  The  parotid 
gland  should  be  separated  from  the  mastoid  process  to  the  depth  of  about  one 
centimeter,  when  the  nerve  may  be  seen.  The  exact  location  of  the  nerve  in  the 
wound  can  be  ascertained  by  ttic  use  of  the  faradic  Iwittery. 

The  trifacial  nerve. — The  branches  of  the  trifacial  or  fifth  nerve  which 
make  their  exit  upon  the  face  are  the  supra-orbital  and  the  supra-trochlear  (pre- 
viously dcscrit>ed),  the  lacrymal,  the  infra-orbital,  the  malar,  the  anterior  branch 
of  the  nasal,  and  the  mental  nerve. 

The  lacrymal  nerve,  the  smallest  of  the  ophthalmic  branches,  supplies  the 
lacrymal  gland,  and  frequently  communicates  with  the  temijoral  branch  of  tlie 
temporo-malar  nerve  in  the  orbit;  it  sends  a  small  filament — the  palpebral — to 
the  skin  and  conjunctiva  around  the  outer  canthus  of  the  eye. 

The  infra-orbital  nerve,  the  terminal  branch  of  the  superior  maxillary 
division  of  the  trifacial  ner\'e,  emerges  from  the  infra-orbital  foramen  in  company 
with  the  infra-orbital  arter)',  under  cover  of  the  levator  labii  superioris  muscle. 
It  immediately  divides  into  palpebral,  nasal,  and  labial  branches.  Tlie  palpebral 
Irramkes,  the  smallest,  pass  upward  beneath  the  orbicularis  palpebrarum  muscle, 
supply  the  lower  eyelid,  and  conununicate  with  the  facial  and  the  malar  branch  of 
the  orbital  or  temporo-malar  nerve.  The  nasal  branches,  three  or  four  in  number, 
pass  inward  under  the  levator  labii  superioris  ala'que  nasi  muscle  to  supply  the 
side  of  the  nose,  and  communicate  with  the  external  (naso-labial)  branch  of  the 
nasal  nerve.  The  labial  branches,  usually  four,  are  larger  than  the  palpebral  or 
nasal  branches,  and  descend  beneath  the  levator  labii  superioris  muscle  to  supply 
the  upper  lip.  Beneath  the  levator  labii  superioris  the  branches  assist  in  forming 
tlie  infra-orbital  plexus.     (See  description  of  plexus  under  Facial  Nerve.) 
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The  infra-orbital  artery,  a  branch  of  the  internal  maxillary,  accompanies  the 
infra-orbital  nerve  through  the  infra-orbital  foramen,  and  divides  into  branches 
which  are  distributed  like  those  of  the  nerve.  It  anastomoses  with  the  transverse 
facial,  facial,  and  ophthalmic  arteries. 

The  infra-orbital  vein  communicates  with  the  facial  vein  in  front,  and 
empties  into  the  pterygoid  plexus  of  veins. 

The  malar  division  of  the  orbital  or  temporo-malar  branch  of  the  superior 
maxillary  nerve  makes  its  exit  through  a  foramen  in  the  malar  bone,  pierces  the 
orbicularis  palpebrarum  muscle,  and  supplies  the  skin  of  the  cheek  covering  the 
malar  bone.  It  communicates  with  the  facial  and  the  palpebral  branches  of  the 
infra-orbital  nerve. 

The  external  or  terminal  branch  of  the  nasal  nerve,  also  known  as  the 
naso-labial,  emerges  between  the  nasal  bone  and  the  lateral  cartilages  of  the  nose, 
supplying  the  tip  of  the  nose  as  it  descends  beneath  the  compressor  narium  muscle. 
It  communicates  with  the  infra-orbital  branches  of  the  facial  and  trifacial  nerves. 

The  mental  nerve,  the  continuation  of  the  inferior  dental,  emerges  from  the 
mental  foramen  in  company  with  the  mental  artery.  It  divides  beneath  the  de- 
pressor anguli  oris  muscle  into  three  branches,  the  smallest  of  which  descends  to 
supply  the  chin,  while  the  other  two  ascend  to  supply  the  lower  lip.  It  inosculates 
with  the  supra-maxillary  branch  of  the  facial  nerve. 

The  mental  artery,  the  terminal  portion  of  the  inferior  dental,  supplies  the 
chin  and  anastomoses  with  the  submental,  inferior  labial,  and  inferior  coronary 
arteries. 

PTERYGO-MAXILLARY  REGION. 

The  pterygo-maxillary  region  is  the  space  included  between  the  ramus  of  the 
lower  jaw,  externally ;  the  lateral  wall  of  the  pharj'nx  and  the  pterygoid  process 
of  the  sphenoid  bone,  internally  ;  the  zygomatic  surface  of  the  suj^erior  maxilla, 
anteriorly  ;  and  the  lower  surface  of  the  greater  wing  of  the  sphenoid  and  the 
adjacent  temporal  bone,  above.  The  posterior  limit  of  the  space  is  rej>resenttHl 
by  a  plane  passing  directly  inward  from  the  i>osterior  border  of  the  ramus  of 
the  inferior  maxilla  to  the  pharynx. 

Dissection. — The  zygomatic  arch  should  ])e  removed  by  sawing  through  the 
zygomatic  processes  of  both  the  malar  and  teini)()ral  bones.  In  the  latter,  the 
jK)iiit  selected  should  be  just  in  front  of  the  tul)ercle  of  the  zygoma.  Retlect 
the  masseter  muscle  from  the  ramus  of  thu  inferior  maxilla,  carrv'ing  the  zygoma 
with  it  ;  locate  the  masseteric  artery  and  nurve  which  i)ass  through  the  sigmoid 
notch  of  the  lower  jaw  ;  trace  them  into  the  masseter  muscle  as  far  as  possible, 
and  then    sever   them.     A    portion    of  the    ramus  of  the    lower  jaw   should   be 
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removed  in  the  following  manner:  With  Hey's  saw  cut  downward  behind 
the  last  molar  tooth,  half  way  through  the  body  of  the  jaw,  then  backward 
to  near  the  angle.  Discard  the  saw  when  it  reaches  the  cancellous  tissue, 
and  use  the  chisel  to  avoid  division  of  the  inferior  dental  vessels  and  nen^e. 
The  saw  should  now  be  directed  downward  from  the  sigmoid  notch,  just  in  front 
of  the  neck  of  the  jaw,  through  the  ramus  to  the  end  of  the  incision  in  the  body 
of  the  bone.  The  removal  of  this  portion  of  the  inferior  maxilla  is  tedious,  as  the 
internal  pterygoid  muscle,  internal  lateral  ligament,  and  the  inferior  dental  vessels 
and  nerve  oppose  elevation  of  the  section  of  bone  thus  separated.  Remove  the 
posterior  inferior  comer  of  the  section  of  the  ramus  with  bone  forceps  as  far  as 
the  inferior  dental  canal,  which  contains  the  inferior  dental  vessels  and  nerve ; 
then  reflect  the  bone  with  the  lower  portion  of  the  temporal  muscle,  taking  care 
to  avoid  destroying  the  mylo-hyoid  artery  and  nerve  which  arise  from  the  inferior 
dental  artery  and  nerve,  near  the  inferior  dental  foramen,  and  pass  downward  and 
forward  in  a  groove  on  the  internal  surface  of  the  ramus.  In  making  this 
dissection  it  is  advisable  to  use  the  back  of  the  point  of  the  scalpel,  as  the  vessels 
and  nerves  are  small,  of  delicate  structure,  and  are  easily  severed. 

The  contents  of  the  pterygo-maxillary  region  are  the  internal  and  external 
pterygoid  muscles,  the  internal  maxillary  artery  with  some  of  its  branches  and 
their  companion  veins,  the  pterygoid  plexus  of  veins,  the  inferior  maxillarj'  nerve, 
and  the  following  branches  of  that  nerve :  The  anterior  and  posterior  deep 
temporal,  long  buccal,  masseteric,  internal  and  external  pterj^goid,  inferior  dental, 
auriculo-temporal,  and  lingual  nerves,  the  chorda  tympani  nerve,  a  portion  of  the 
parotid  gland,  the  internal  lateral  ligament  of  the  lower  jaw,  and  the  internal 
maxillary  lymphatic  glands. 

The  internal  maxillary  artery,  which  is  closely  related  to  the  nerves  of  this 
region,  passes  forw^ard  either  over  or  behind  the  external  pterygoid  muscle. 

The  internal  lateral  ligament  is  a  thin,  fibrous  band  which  lies  beneath  the 
inferior  dental  vessels  and  nerve  ;  it  passes,  with  the  lingual  and  inferior  dental 
nerves,  through  the  triangular  interv^al  between  the  two  pterj^goid  muscles  and  the 
incised  edge  of  the  jaw. 

The  external  pterygoid  muscle,  the  more  superficial  of  the  two  pter}'goids, 
arises  by  an  upper  head  from  that  i)ortion  of  the  greater  wing  of  the  sphenoid 
bone  situated  between  the  pterygoid  rid^e  and  the  foramina  ovale  and  spinosum  ; 
by  a  lower  head  from  the  outer  surface  of  the  external  i)terygoid  plate  of  the 
sphenoid  bone,  from  tlio  tulxTositios  (jf  the  palate  and  superior  maxiUary  bones. 
Its  fibers  pass  horizontally  backward  and  converge  for  insertion  into  the  inter- 
articular  fibro-cartilage  of  the  tcin]K>n>-inaxillarv  joint  su{>eriorly,  and  iiifcriorly 
into  the  anterior  portion  of  thu  inner  surface  of  the  neck  of  the  inferior  maxilla. 


It  is  related,  externally,  with  the  ramus  of  the  inferior  maxilla,  the  ttni; 
and  niasseter  muscles,  the  superficial  portion  of  the  internal  pterj'goid  muscle,  th« 
internal  maxittary  arterj-,  the  anterior  and  posterior  deep  temporal  arteries,  and 
the  buccal  artei-y  and  ner\'e.  Internally,  it  is  in  relation  with  the  deep  part  of  the 
internal  pterygoid  muscle,  the  middle  meningeal  artery,  and  the  inferior  maxillary 
nerve,  the  internal  lateral  ligament  of  the  lower  jaw,  the  lingual  and  inferior  dental 
nerves,  which  emer^  from  beneath  its  lower  border  ;  the  long  buccal  nerve,  which 
runs  between  its  two  heads;  the  chonla  tympani  ner\'e,  and  the  anterior  and 
posterior  dee])  teniixiral  and  masseteric  nen'es,  which  pass  out  from  beneath  the 
upper  border  of  the  muscle. 

Blood  Supply. — From  the  external  pterygoid  branches  of  the  internal 
lary  artery. 

Nerve  Supply. — From  the  inferior  maxillary  nerve. 

Action. — The  external  pterygoid  muscles  acting  together  pull  the  lower  jaw 
forward  ;  alternately,  they  move  it  forward  and  laterally  ;  and,  singly,  forward  and 
to  the  opposite  sitle.     They  are  muscles  of  trituration. 

The  internal  pterygoid  muscle  (the  internal  masseter)  arises  by  two  heads,  a 
superficial  and  a  deep.  The  superficial,  the  smaller,  arises  from  the  lower  and 
back  part  of  the  tuberosity  of  the  upper  jaw,  and  the  outer  side  of  the  tuberosity  of 
the  palate  bone.  The  deep  lies  behind  the  lower  head  of  the  external  pterygoid 
and  arises  from  the  internal  surface  of  the  external  pterj'goid  plate,  and  from  the 
grooved  portion  of  the  tuberosity  of  the  palate  bone  situated  in  the  pterygoid  fossa. 
These  two  heads  unite  at  the  lower  margin  of  the  external  pterygoid  muscle,  and 
thence  extend  downward,  backward,  and  outward  for  insertion  into  the  rough  inner 
surface  of  the  posterior  portion  of  the  ramus  of  the  lower  jaw  included  between 
the  angle  and  the  inferior  dental  foramen. 

It  is  related,  externally,  with  the  ramus  of  the  lower  jaw,  the  external 
pterygoid  muscle,  the  internal  lateral  ligament  of  the  lower  jaw,  the  lingDal  or 
gustatory  nerve,  and  inferior  dental  and  mylo-hyoid  vessels  and  nerves;  internally, 
with  the  tensor  palati,  stylo-glossus,  stylo-hyoid,  posterior  belly  of  the  digastrit^ 
and  the  superior  constrictor  muscle  of  the  pharj'nx. 

Blood  Supply, — From  the  mylo-hyoid  and  internal  ]>terj'goid  branches  of 
internal  maxillary  artery. 

Nerve  Supply, — From  the  internal  pterj-goid  branch  of  the  inferior  maxil 
nerve. 

Action. — Both  internal  pter\-goid  muscles  acting  together  <lraw  the  lower 
upward  and  forward  ;  and,  singly,  upward  and  to  the  opi^K)site  side. 

The  internal  maxillary  artery,  the  larger  of  the  two  terminal  branches 
the  external  carotid,  arises  in  the  parotid  gland,  opposite  to  or  slightly  lower  than 
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the  neck  of  the  lower  jaw.  The  artery  is  divided  into  three  portions :  maxillary, 
pterygoid,  and  spheno-maxillary.  The  first  or  maxillary  portion  passes  forward 
between  the  internal  lateral  ligament  and  the  neck  of  the  lower  jaw,  and  reaches 
the  lower  margin  of  the  external  pterygoid  muscle.  The  second  or  pterygoid  portion 
extends  obliquely  upward  and  forward  upon  the  outer  surface  of  the  external 
pterygoid  muscle,  and  is  hidden  by  the  insertion  of  the  temporal  muscle.  The 
third  or  spheno-maxillary  portion  lies  in  the  spheno-maxillary  fossa.  In  some 
instances  the  second  or  pterj-goid  portion  runs  entirely  beneath  the  external 
pterygoid  muscle,  but,  by  passing  between  the  two  heads  of  that  muscle, 
appears  upon  the  outer  surface  of  the  muscle  just  before  entering  the  spheno- 
maxillary fossa. 

The  branches  of  the  first  or  maxillary  portion  of  the  internal  maxillary  artery 
are:  The  deep  auricular,  tympanic,  middle  meningeal,  small  meningeal,  and 
inferior  dental  arteries. 

The  deep  auricular  artery  pierces  the  wall  of  the  external  auditory  canal  to 
supply  the  tjTnjmnic  membrane. 

The  tympanic  artery  passes  behind  the  temporo-maxillary  joint  through  the 
Glaserian  fissure  to  supply  the  tympanum. 

The  middle  meningeal  artery  runs  upward  between  the  two  roots  of  the 
auriculo-temporal  ner\'e  to  the  foramen  spinosum,  through  which  it  enters  the 
cranial  cavity  to  supply  the  cranium  and  dura  mater. 

The  small  meningeal  artery  a.scends  to  the  foramen  ovale,  through  which,  after 
supplying  a  twig  to  the  nasal  fossa  and  soft  palate,  it  enters  the  cranial  cavity. 

The  inferior  dental  artery,  with  its  vena;  comites,  accompanies  the  inferior 
dental  nerve  and  passes  downward,  u[>on  the  internal  pterj'goid  muscle  and  the 
internal  lateral  ligament,  entering  the  inferior  dental  foramen  together  with  the 
inferior  dental  ner\'e.  The  arterj'  then  occu{>ies  the  inferior  dental  canal,  dis- 
tributing branches  to  the  teeth  ;  it  sup{)lies  an  inci.«ive  branch,  and  emerges, 
on  the  face,  from  the  mental  foramen;  it  is  then  called  the  mental  artery;  the 
mental  artery  is  aceompanierl  by  tlie  mental  ner\'e,  and  i^^  distributer!  to  the 
structures  of  the  chin  and  lower  lip.  Ikfore  entering  the  infi-rior  dental  canal 
the  inferior  dental  arterj'  gives  off  the  mylo-hyoid  artery,  which  accrinipaiii^/s 
the  mvlo-hvoid  nerve. 

The  branches  of  the  sf^ronff  or  pf^njgoid  portion  are  the  anterior  and  ]tff^U:r\<>v 
deep  temporal,  internal  and  ext«Tnal  j»ter}j:oid,  and  the  nia?-?f<.*leric  and  buccal 
arteries. 

The  anterior  and  poMfrrt'or  fh^p  t^fupornl  arf^rirs  [ms«  uj»ward  tlirou^rh  the 
corresjKmding  [»arts  r-f  rh-  t4-inj<,ral  fo.s.-a,  lAlwe*:n  the  temiioral  mu.y:le  and  the 
pericranium,  which  th-y  .supply. 
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The  pterygoid  arterieSj  varying  in  number,  supply  the  external  and  internal 
pterygoid  muscles. 

The  masseteric  artery^  with  the  masseteric  nerve,  passes  outward  behind  the 
temporal  muscle  through  the  sigmoid  notch  of  the  lower  jaw  to  the  masseter 
muscle. 

The  buccal  artery  accompanies  the  long  buccal  nerve  in  its  forward  course 
between  the  ramus  of  the  lower  jaw  and  the  external  pterj'^goid  to  the  buccinator 
muscle. 

The  branches  of  the  third  or  spheno-maxillary  portion  are  the  alveolar,  infra- 
orbital, posterior  or  descending  palatine.  Vidian,  pterj^go-palatine,  and  naso- 
palatine or  spheno-palatine  arteries. 

The  alveolar  {posterior  superior  dental  or  posterior  dental)  artery  gives  off 
branches  to  the  gums  and  the  buccinator  muscle,  enters  the  superior  maxilla  at 
its  zygomatic  surface,  and  supplies  the  molar  and  bicuspid  teeth  and  the  mucous 
lining  of  the  maxillary  sinus  or  antrum  of  Highmore. 

The  infra-orbital  artery  immediately  enters  the  infra-orbital  groove  and  canal, 
accompanied  by  the  superior  maxillary  division  of  the  fifth  pair  of  cranial  nerves, 
and  eventually  emerges  upon  the  face  in  company  with  the  infra-orbital  nen^e  at 
the  infra-orbital  foramen.  It  supplies  branches  to  the  orbit,  and  gives  off  an 
anterior  superior  dental  branch,  which  runs  downward  in  the  anterior  wall  of  the 
maxillary  sinus  and  supplies  the  incisor  and  bicuspid  teeth  and  the  mucous 
membrane  of  the  maxillary  sinus. 

The  posterior  or  descending  palatine  artery  accompanies  the  posterior  palatine 
branches  of  Meckel's  or  the  spheno-palatine  ganglion  of  the  fifth  pair  of  cranial 
nerves,  through  the  posterior  palatine  canal,  then  emerges  from  the  posterior 
palatine  foramen,  and  pasvses  forward  in  a  groove  situated  near  the  alveolar  {process 
along  the  under  surface  of  the  hard  palate  ;  it  next  enters  the  foramen  of  Stenson, 
a  subdivision  of  the  anterior  palatine  foramen,  and  anastomoses  with  the  naso- 
palatine artery.  It  is  distributed  to  the  hard  and  soft  palate,  palatine  glands,  and 
gums. 

The  Vidian  artery  runs  backward  with  the  Vidian  nen-e  through  the  Vidian 
canal  to  supply  the  uppermost  part  of  the  pharynx,  the  Eustachian  tube,  and  the 
tympanum. 

The  pterygo-palati nc  artery^  wliich  is  very  small,  passes  backward  with  the 
pharyngeal  nerve  through  the  i»teryo;o-palatine  canal  to  supply  the  upper  pharj'nx, 
the  sphenoid  cells,  and  the  Eustachian  tube. 

The  nam-palatine  or  spJicno-palatine,  the  terminal  artery,  runs  inward  through 
the  naso-palatine  or  spheno-palatine  foramen  into  the  superior  meatus  of  the  nose. 
It  crosses  the  roof  of  this  meatus  between  the  mucous  membrane  and  the  bone  to 
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reach  the  septum  of  the  nose,  runs  downward  and  forward  in  a  groove  on  the 
vomer,  to  anastomose  with  the  posterior  palatine  arterj\  Two  or  three  external 
branches  are  distributed  to  the  mucous  lining  of  the  lateral  nasal  walls,  the  antrum 
of  Highmore  and  the  ethmoid  and  sphenoid  cells. 

The  veins  of  the  pterygo-maxillary  region  accompany  the  branches  of  the 
internal  maxillary  artery,  and  converge  toward  the  external  pterj'goid  muscle, 
around  which  they  form  a  dense  plexus — ^the  pterygoid  plexus.  This  is  drained 
from  its  posterior  part  by  a  short  venous  trunk,  called  the  internal  maxillary  veiny 
which  accompanies  the  first  (maxillary)  portion  of  the  internal  maxillary  artery 
into  the  substance  of  the  parotid  gland.  The  internal  maxillary  vein  joins  the 
temporal  vein  to  form  the  temporo-maxillary  vein.  The  pterygoid  plexus  sends 
a  branch  (anterior  maxillary  or  deep  facial  vein)  from  its  anterior  part  over  the 
buccinator  muscle  to  the  facial  vein.  It  also  communicates  with  the  cavernous 
sinus  by  means  of  a  small  emissary  vein  which  passes  through  the  foramen 
Vesalii  in  the  sphenoid  bone. 

The  lymphatics  of  this  region  accompany  the  blood-vessels,  and  are  derived 
fix)m  the  regions  which  those  vessels  supply  and  drain.  They  empty  into  the  deep 
cervical  glands. 

The  nerves  of  the  pterygo-maxillary  region  are  the  inferior  maxillary  division 
of  the  fifth  nerve  and  some  of  its  branches  and  the  chorda  tympani  nerve. 

The  inferior  maxillary  nerve  leaves  the  cranial  cavity  through  the  foramen  ovale. 
It  emerges  from  the  skull  as  a  thick  trunk,  which  lies  external  to  the  Eustachian 
tube  and  beneath  the  external  pterj^goid  muscle.  It  differs  from  the  other  two 
divisions  of  the  fifth  ner\'e — the  ophthalmic  and  the  superior  maxillary — in  being 
composed  of  both  motor  and  sensorj^  fibers.  After  leaving  the  skull  it  divides  into 
two  portions,  an  anterior  and  a  post^jrior.  From  the  anterior  portion,  chiefly  motor, 
are  derived  the  anterior  and  posterior  deep  temporal  nerves,  the  masseteric  nerve, 
branches  to  the  pterj'goid  muscles,  and  the  long  buccal  nerve.  The  posterior  divi- 
9ion,  chiefly  sensorj%  divides  into  three  large  branches :  the  auriculo-temporal,  the 
lingual  (gustatorj-),  and  the  inferior  dental  nerv^e. 

The  deep  temporal  nerves,  anterior  and  posterior,  arise  from  the  motor  root 
of  the  fifth  nerv'e,  and  ascend  between  the  pericranium  and  the  temporal  muscle, 
which  muscle  they  supply. 

The  masseteric  nerve  emerges  from  between  the  external  pterygoid  muscle 
and  the  pterygoid  ridge.  It  proceeds  backward  along  the  upper  l>ordcr  of  the 
external  pterj^'goid  muscle ;  outward  in  front  of  the  temporo-maxillary  articulation, 
and  through  the  sigmoid  notch  of  the  lower  jaw,  together  w'ith  the  masseteric  artery, 
entering  the  masseter  muscle,  which  it  sui)plies. 

The  branch  to  the  internal  pterygoid  muscle  arises  from  the  inferior  muxil- 
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lary  nerve  before  it  diWdes;  it  gives  off  a  branch  to  the  otic  ganglion,  nnd  onlere 
the  deep  Burface  of  the  muscle.  The  branch  to  the  external  pterygoid  muscle  is, 
usually,  a  twig  of  the  long  buccal  nen-e,  and  divides  into  two  luaiiches,  which 
enter  the  deep  surface  of  the  muscle. 

The  long  buccal,  a  sensorj-  nerve,  is  derived  from  the  anterior  jwrtion  of  the 
inferior  maxillary  division  of  the  fifth  nen'e.  It  runs  between  the  two  heads  of 
the  external  pterj'goid  muscle,  and  passes  downward  and  forward  beneath  llie 
temporal  muscle  and  tlie  anterior  edge  of  the  masseter  to  the  buccinator  muscle, 
upon  the  outer  side  of  whicli  it  communicates  with  the  facial  ner^■e  and  forms  a 
plexus  from  which  filaments  pa.ss  to  the  adjacent  mucous  membrane  and  skin  of 
the  cheek.  It  contains  all  of  the  sensory  fibers  of  the  anterior  division  of  the 
inferior  maxillary  ner\'e,  and  a  few  fibers  from  the  motor  root  of  the  fifth  nerve. 
The  motor  fibers  run  to  the  external  pterygoid  and  temporal  muscles. 

The  auriculo-temporal  nerve  arises  by  two  roots,  between  which  passes  the 
middle  meningeal  artery.  It  runs  backward  and  outward  beneath  the  external 
pterygoid  muscle,  between  the  internal  lateral  ligament  and  the  temporo-maxillan- 
joint,  cur\-es  outward  around  the  neck  of  the  condyle  of  the  lower  jaw,  and  pierces 
the  upper  part  of  the  parotid  gland.  It  next  ascends  over  the  root  of  the  zygoma, 
in  front  of  the  external  auditorj'  meatus  and  beneath  the  temporal  artery.  In  its 
course  it  receives  communicating  twigs  from  the  otic  ganglion,  and  supplies 
branches  to  the  external  auditor^'  meatus,  the  parotid  gland,  and  the  tcmitoro- 
maxillary  articulation.  From  the  parotid  gland  it  sends  a  communicating  branch 
to  the  temporo-facial  division  of  tlie  facial  nen'C.  It  divides  near  the  level  of  the 
tragus  into  the  anterior  auricular  and  superficial  temporal  branches.  The  aninior 
auricular  supplies  the  upper  part  of  the  pinna.  The  mpcrjiciul  trmjHirnl  lies  on 
the  outer  side  of  the  superficial  temporal  vessels,  divides,  and  accompanies  the 
anterior  and  posterior  temporal  arteries. 

The  lingual  (gustatory-)  nerve  emerges  frfim  beneath  the  lower  edge  of  the 
external  pterygoid  muscle,  whence  it  descends  internal  to  the  inferior  dental  ner^'c 
between  the  lower  jaw  and  the  internal  pterygoid  muscle;  thence  it  runs  lieneath 
the  mylo-hyoid  neni'e  and  over  the  superior  constrictor  of  the  pharj-nx,  the  stylo- 
glossus, hyo-glossus,  Wharton's  duct,  and  gcnio-hyo-glossus  muscle,  to  the  tip  of 
the  tongue.  On  the  hyo^lossus  muscle  it  is  connecteil  with  the  submaxillnry 
ganglion,  which  will  be  described  with  the  submaxillarv  triangle  of  the  neck.  It 
lies  above  the  ganglion  and  Wharton's  duct,  which  it  crosses  at  the  anterior  Wrder 
of  the  hyo-glossus  muscle,  where  it  supplies  a  branch  to  the  sublingual  gland  and 
a  communicating  branch  to  the  hypo-glossal  nerve.  Before  it  emerges  from  behind 
the  external  pterj-goid  muscle  it  is  joined  by  the  chorda  tympani  nen-e. 

The  lingual  nerve  supplies  branches  to  the  hypo-glossal  nen'e,  submaxillary 
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gaiigUou,  mucous  membrane  of  the  mouth,  gums,  sublingual  gland,  and  lingual 
branches  to  tlie  papilla!  on  the  sides  and  tip  of  the  tongue.  As  the  lingual 
ner\-e  supplies  the  tongue  with  common  sensation,  the  pain  due  to  neuralgia  or 
cancer  of  the  tongue  may  be  relieved  by  division  of  this  nerve.  The  incision 
should  be  made  through  the  raucous  membrane  of  the  floor  of  the  mouth  opposite 
the  second  molar  toolh  of  the  lower  jaw  and  close  to  the  gum,  where  the  ner\-e  lies 
immediately  bonwith  tin.-  uuicous  membrane. 

The  inferior  dental  nerre,  the  largest  branch  of  the  inferior  maxillary, 
emerges  from  beneath  the  lower  head  of  the  external  pterygoid  muscle  and  de- 
scends between  the  internal  lateral  ligament  and  the  ramus  of  the  lower  jaw  to 
enter  the  inferior  dental  canal.  At  its  origin  it  lies  internal  to  the  inferior  dental 
artery,  which  it  crosses  at  the  inferior  dental  foramen  ;  the  artery  is,  therefore, 
nearer  the  t^eth  than  the  nervQ.  It  is  a  sensory  motor  nerve,  lying  external  to  the 
lingual  nerve  and  more  superficial,  the  motor  filaments  being  given  off  as  the 
mylo-hyoid  ner\-e  just  previous  to  ita  entrance  into  the  inferior  dental  canal. 

The  mylo-hyoid  nerve  is  accompanied  by  tlie  mylo-hyoid  artery,  pierces  the 
internal  lateral  lignmeiit  of  the  lower  jaw,  and  descends  to  the  mylo-hyoid  groove 
upon  the  inner  surface  of  the  lower  jaw.  It  then  runs  over  the  superficial  surface 
of  the  mylo-hyoid  muscle,  supplying  it  and  the  anterior  belly  of  the  digastric 
muscle.  In  the  inferior  dental  canal  the  inferior  dental  nen-e  su])plies  branches  to 
the  molar  and  bicuspid  teeth  and  to  the  gums,  aud  divides  into  an  incisive  and  a 
mental  branch  opposite  the  mental  foramen. 

The  incisive  branch  passes  forward  and  inward  in  the  inferior  dental  canal 
to  supj-ly  Ihc  caiiiiu-  and  incisor  teeth  and  the  adjacent  region  of  the  gum. 

The  mental  branch  emerges  upon  the  face  at  the  mental  foramen,  and  after 
communicating  with  the  supra-maxillary  branch  of  the  facial  ner\-e  diWdes  into 
several  branches.  These  supply  the  mucous  membrane  of  the  lower  lip  and  the 
fascia  and  skin  of  the  lip  and  chin. 

The  chorda  tympani  nerve  arises  from  the  facial  in  the  aqueductus  Fallopii, 
almost  one-fourlb  of  an  inch  aliove  the  stylo-mastoid  foramen.  It  runs  in  the 
iter  chorda;  posterius  to  the  middle  ear,  where  it  passes  between  the  Immlle  of  the 
malleus  and  the  fibrous  layer  of  the  membrana  tympani  externally,  and  the 
mucous  membrane  internally.  It  next  enters  the  iter  ehordte  anterius,  or  canal 
of  Huguier,  to  reach  Ibe  pterygo-maxillary  region,  where  it  joins  the  outer  side 
of  the  lingual  ner\-e  beneath  the  external  pterygoid  muscle.  Some  of  its 
fibei-s  leave  the  lingual  ner\'e  to  enter  the  submaxillary  ganglion  and  sublingual 
gland. 

The  otic  (Arnold's)  ganglion  lies  upon  the  internal  surface  of  the  trunk 
of  the  inferior  maxillarv  division   of   the  fifth  nerve,   in  front  of   the   middle 
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meningeal  artery,  and  may  be  found  by  tracing  any  of  the  larger  branches  of 
the  nerve  until  the  root  of  the  parent  stem,  near  the  foramen  ovale,  is  reached. 
Its  sympathetic  root  is  derived  from  the  plexus  on  the  middle  meningeal  arterj- ; 
its  sensory  root  from  the  inferior  maxillarj'  through  the  internal  pterygoid  nen-e; 
its  motor  root  fmm  the  small  superficial  petrosal  ner\-e,  which  communicates 
with  the  tympanic  branch  of  the  glosso-pharj'ngeal  ner\'e,  II  communicates 
with  the  auriculo-teuiporal  and  chorda  tympani  ner^'es.  Motor  fibers  of  the 
inferior  maxillary'  ner\-e  pass  through  it  to  the  tensor  palati  and  tensor  tympani 
muscles. 

Dissection. — To  study  the  first  portion  of  the  internal  maxillary'  artery  and 
its  branches,  the  trunk  of  the  inferior  maxillary  nene,  the  origins  of  its  branches, 
and  the  otic  ganglion,  it  is  necessary  to  remove  the  external  ptcrj'goid  muscle, 
the  condyle  of  the  jaw,  and  the  remainder  of  the  ramus  as  far  as  the  transverse 
incision  in  the  ramus. 

Fracture  of  the  base  of  the  skull  may  cause  serious  hcniorrhago  into  the 
plurygo-maxillarj'  region,  because  of  rupture  of  the  meningeal  vos.sels.  Lacerations 
of  the  deep  temporal  vessels  due  to  cranial  fracture  would  result  in  the  eflnsion  of 
blood  into  this  space,  its  escape  above  the  zygoma  being  rendered  impossible 
because  of  the  attachments  of  the  temporal  fascia.  Under  these  conditions  pain  on 
pressure  made  below  the  zygoma  and  Iwhind  the  malar  bone  would  be  a  rational 
symptom.  Such  effusion  might  give  rise  to  secondarj'  irritation  of  the  ner^'es 
in  this  space.  Thus,  irritation  of  the  chorda  tympani  nen-e  would  cause  sali- 
vation ;  of  the  lingual,  disturbances  of  sensation  and  taste  at  the  end  of  the 
tongue ;  of  the  inferior  dental,  toothache ;  of  the  motor  branches,  tonic  or  clonic 
spasms  of  the  muscles  of  mastication  ;  of  the  mylo-hyoid  and  anterior  bellj'  of  the 
digastric  muscles,  more  or  less  complete  fixation  of  the  jaw. 

Tumors  and  abscess  would  have  similar  effects,  but  would  varj-  in  degree  in 
accordance  with  the  exact  location  and  rapidity  of  growth.  Owing  to  the  presence 
of  important  structures  in  this  space,  it  is  well  to  practise  Hilton's  method  of 
oiiening  a  deep  ab,scess  in  this  region;  this  is  done  as  follows:  Through  an 
incision  in  the  skin  push  a  grooved  director  into  the  abscess ;  then  insert  a  pair 
of  forcQiis  along  the  director,  and  withdraw  them  with  the  blades  sufficiently 
separated  to  make  an  opening  large  enough  to  insure  good  drainage.  It  is  im- 
possible to  do  serious  damage  by  this  procedure. 

Dissection. — The  pterjgo-raaxillarj'  region  should  now  be  thoroughly 
cleaned,  in  order  to  study  the  spheno-inaxillary  fissure,  the  pterygo-maxillary 
fissure,  and  the  spheno-maxillurj'  fossa. 

It  will  be  remembered  that  the  zygomatic  fossa  was  mentioned  in  connection 
with  the  contents  of  the  pterj-go-maxillarj-  i-egion  ;  its  contents  have  been  dissected. 
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They  consist  of  the  lower  part  of  the  temporal  muscle,  the  internal  nnd  extornal 
pterygoid  muscles,  the  internal  maxillary  artery,  the  inferior  maxillary  nerve, 
branches  of  the  artery  and  ner\-e,  and  the  chorda  tympaui  nerve. 

The  zygomatic  fossa  practically  corresponds  to  the  upper  portion  of  the 
pterj'go-maxillary  region.  It  ia  bounded  above  by  the  under  surface  of  the  great 
wing  of  the  sphenoid  and  adjacent  imrtion  of  the  temporal  bone;  in  front,  by  the 
zygomatic  surface  of  the  suijerior  maxilla  ;  behind,  by  the  posterior  border  of  the 
pterygoid  process  of  the  sphenoid  bone  and  the  eminentia  articularia ;  internally, 
by  the  external  pterj'goid  plate ;  and  externally,  by  the  pterygoid  ridge,  the  zygo- 
matic arch,  and  the  ramus  of  the  inferior  maxilla.  At  the  upiier  and  inner  part  of 
the  zygomatic  fossa  two  fissures  will  be  observed,  one  horizontal,  the  other  vertical. 
The  horizontal  fissure  is  the  sphcno-maxillary,  which  opens  into  the  outer  and  back 
part  of  the  orbit.  It  transmits  the  infra-orbital  artery  and  vein,  branches  from 
Meckel's  ganglion,  and  the  superior  maxillary  nerve  and  its  orbital  branch.  Its 
bony  walls  are  formed,  above,  by  the  lower  border  of  the  orbital  surface  of  the  great 
wing  of  the  sphenoid  ;  below,  by  the  orbital  surface  of  the  superior  maxilla  and  a 
portion  of  the  palate  bone  ;  externally,  by  a  small  part  of  the  malar  bone.  It  joins 
the  pterj'go-maxillary  fissure  at  a  right  angle.  The  vertical  fissure  is  the  pterygo- 
maxitlary,  which  is  fonned  by  the  angle  between  the  superior  maxillary-  bone  and 
the  pterygoid  process  of  the  sphenoid  bone.  It  transmits  the  internal  maxillary 
artery. 

The  spheno-maxillary  fossa  lies  below  the  great  wing  of  the  sphenoid, 
external  to  the  vertical  portion  of  the  palate  bone,  and  between  the  orbital  process 
of  the  palate  bone  and  the  zygomatic  surface  of  the  superior  maxilla,  in  front,  and 
the  pterj-goid  process,  behind.  It  contains  the  terminal  portion  of  the  mternal 
maxillarj'  artery,  the  branches  of  this  portion,  the  superior  maxillary  nerve,  ajid 
Meckel's  ganglion.  Three  foramina  are  found  in  the  posterior  wall :  the  foramen 
rotundum,  which  transmits  the  superior  maxillary  division  of  the  filYh  nerve ;  below 
Ihis,  the  anterior  opening  nf  the  Vidian  canol,  which  transmits  the  Vidian  ner\-e 
and  vessels,  and  still  lower  the  pterygn-palatinc  foramen — the  anterior  opening  of 
the  pterj-go-palatine  canal,  which  transmits  the  pterygo-palatine  vessels  and  the 
pharj'ngeal  ner\-e.  On  the  internal  wall  is  the  sphenopalatine  foramm-,  which 
transmits  the  spheno-palatine  vessels  and  the  naso-palatine  nerve.  Below  the 
pheno-palatine  foramen  is  the  orifice  of  the  posterior  palatine  canal,  which  trans- 
mils  the  posterior  or  descending  palatine  vessels  and  nerve. 

The  superior  maxillary  (second  division  of  the  fifth)  nerve  is  a  sensory 
nerve.  It  arises  from  the  Gasserian  ganglion  at  the  apex  of  the  petrous  portion 
of  the  temporal  bone,  passes  through  the  foramen  rotundum  into  the  spheno- 
maxillary fossa,  and  enters  the  infra-orbital  canal  i\-ith  the  infra-orbital  artery  to 
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become  the  infra-orbital  nerve.  Its  branches  are  :  In  the  cranial  cavity,  recun-eni 
twigs  to  the  dura  mater,  which  communicate  with  branches  of  the  inferior  maxillary 
nerv^e ;  in  the  spheno-maxillary  fossa,  orbital  or  temparo-malar,  spheno-palatine,  and 
posterior  sxipei^ior  deiital  branches;  in  the  infra-orbital  canal,  middle  supo^or  d4nfit<il 
and  anterior  superior  dental  nerves  ;  and  upon  the  face,  the  terminal  divisions  of  the 
infra-orbital  nerve,  the  palpebral^  nasal,  and  labial  branches.  In  the  spheno- 
maxillary fossa  Meckel's  ganglion  is  associated  with  it. 

Dissection. — Remove  the  outer  wall  of  the  orbit  and  that  portion  of  the 
greater  wing  of  the  sphenoid  bone  external  to  the  foramen  rotundum  by  sawing 
dow^nward  from  the  incised  edge  of  the  skull  made  in  removing  the  brain.  The 
saw  should  pass  through  the  outer  part  of  the  sphenoid  fissure  and  external  to  the 
foramen  rotundum. 

The  orbital  or  temporo-malar  nerve  enters  the  orbit  through  the  spheno- 
maxillary fissure.  At  the  posterior  part  of  the  orbit  it  divides  into  a  temporal 
and  a  malar  branch.  The  temporal  branch  runs  forward  in  the  periosteum,  lying 
in  a  groove  in  the  bone,  and  passes  through  a  foramen  in  the  malar  bone  (spheno- 
malar  foramen)  to  enter  the  temporal  fossa.  It  runs  upward  beneath  the  temporal 
muscle,  piercing  it  and  both  lamellae  of  the  temporal  fascia  to  supply  the  skin  of 
the  temporal  region ;  it  pierces  the  superficial  layer  of  the  temporal  fascia  about 
an  inch  above  the  zygoma.  In  the  orbit  it  communicates  with  the  lacrymal 
nerve ;  and  in  the  temporal  region  with  the  temporal  branch  of  the  facial  nerve. 
The  malar  branch  (ramus  subcutaneus  malae)  runs  forward  along  the  external  and 
inferior  portion  of  the  orbit,  passes  through  the  malar  foramen,  pierces  the  orbicu- 
laris i)alpebrarum,  and  supplies  tlie  skin  of  the  cheek.  It  communicates  with 
tlie  malar  branch  of  the  facial  nerve  and  with  the  palpebral  branches  of  the  infra- 
orbital nerve. 

The  spheno-palatine  branches  are  two  twigs  which  descend  to  Meckers 
ganglion  from  its  sensory  root. 

The  posterior  superior  dental  nerves  are,  usually,  two  in  number,  and  arise 
from  tlie  superior  maxillary  nerve  as  it  enters  the  infra-orbital  <'anal.  They  pass 
downward  and  enter  the  foramina  in  the  zygomatic  surface  of  the  superior  maxilla  ; 
they  next  run  forward  in  canals  in  the  outer  wall  of  the  antrum  of  Ilighmore 
and  ahovt'  the  roots  of  the  molar  teeth  to  join  the  middle  superior  dental  nerv'e. 
They  supj)ly  branches  to  the  pulp  of  the  molar  teeth,  to  the  gums,  and  to  the  mucous 
luenihrane  of  the  antnnn  of  ni<rhniore. 

Till*  middle  superior  dental  nerve  is  given  off  at  the  ix)sterior  part  of  the 
infra-orhital  ranal,  or  it  may  be  a  branch  of  the  anterior  superior  dental  ners'e.  It 
suj>])lies  tlie  hicusiiid  teeth  and  eonuuunieates  with  the  anterior  superior  and 
posterior  superior  dental  nerves. 
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The  anterior  superior  dental  nerve  is  larger  than  the  other  two  superior 
dental  nerves,  and  arises  posterior  to  the  infra-orbital  foramen  ;  it  runs  downward 
in  the  anterior  wall  of  the  antrum  of  Highmore,  and  supplies  the  incisor  and 
canine  teeth,  and  also  a  branch  to  the  nasal  fossa.  The  anterior  and  middle 
superior  dental  nerves  may  be  seen  by  raising  the  superior  maxillary  nerve  from 
the  floor  of  the  infra-orbital  canal. 

The  infra-orbital  nerve  emerges  upon  the  face  at  the  infra-orbital  foramen, 
which  lies  beneath  the  levator  labii  superioris  muscle.  It  divides  here  into  palpe- 
bral, nasal,  and  labial  branches,  which,  with  the  infra-orbital  branch  of  the  facial 
nerve,  form  the  infrororbital  plexus. 

The  palpebral  branches  pierce  the  origin  of  the  levator  labii  superioris  muscle 
and  supply  tlie  integument  and  conjunctiva  of  the  lower  eyelid. 

The  nasal  branches  pass  inward  under  the  levator  labii  superioris  alseque  nasi 
muscle  to  supply  the  skin  of  the  nose. 

The  labial  branches  are  the  largest  and  most  numerous.  They  run  downward 
beneath  the  levator  labii  superioris  muscle  to  supply  the  skin,  mucous  membrane, 
and  other  tissues  of  the  upper  lip. 

Meckel's  or  the  spheno-palatine  ganglion  is  situated  in  the  spheno-maxillary 
foj^a  below  the  superior  maxillary  nerve.  It  is  triangular  in  shape,  of  a  reddish- 
gray  color,  and  measures  about  one-fifth  of  an  inch  in  its  longest  diameter.  Its 
sensory  root  is  derived  from  the  superior  maxillary  through  the  spheno-palatine 
nerve,  most  of  the  fibers  of  which  do  not  enter  the  ganglion  but  pass  anterior  to  it. 
Its  motor  root  is  derived  from  the  facial  through  the  great  superficial  petrosal 
nerv^e,  which  assists  the  great  deep  petrosal  in  forming  the  Vidian  nerve.  Its 
sympathetic  root,  the  great  deep  petrosal  nerve,  just  mentioned,  is  derived  from  the 
carotid  plexus.  The  motor  and  sympathetic  roots  enter  the  spheno-maxillary 
fossa  as  the  Vidian  nerve.  Its  branches  are  classified  as  ascending,  descending, 
internal,  and  posterior. 

The  ascending  or  orbital  branches  pass  through  the  spheno-maxillary  fissure, 
and  pierce  the  inner  wall  of  the  orbit  to  supply  the  mucous  membrane  of  the 
sphenoid  sinus  and  posterior  ethmoid  cells. 

The  descending  or  palatine  branches  are  derived  mainly  from  the  spheno- 
palatine branches  of  the  superior  maxillary  nerve.  They  are  divided  into  anterior, 
external,  and  posterior  palatine  nervx^s. 

The  anterior  or  large  palatine  nerve  passes  downward  in  the  posterior  palatine 
canal  together  with  the  posterior  palatine  artery,  and  appears  on  the  hard  palate  at 
the  posterior  palatine  foramen.  It  nins  forward  in  a  groove  on  the  under  surface  of 
the  hard  palate,  and  joins  the  terminal  ixjrtion  of  the  naso-palatine  nerve.  It  sup- 
plies the  gums  and  the  muco-periosteum  of  the  hard  palate.     While  in  the  poste- 
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rior  palatine  canal  it  gives  off  two  branches  (inferior  nasal  nerves),  which  pierce 
the  vertical  plate  of  the  palate  bone  to  supply  the  mucous  membrane  of  the  back 
part  of  the  middle  and  inferior  meatuses  and  the  inferior  turbinated  bone. 

The  external  or  middle  palatine  nerve,  when  present,  is  small ;  it  descends  in 
the  external  palatine  canal  to  supply  the  tonsil  arid  adjacent  mucous  membrane. 

The  posterior  or  small  palatine  nerve  descends  in  the  accessory'  palatine  canal 
to  supply  the  tonsil,  adjacent  mucous  membrane,  levator  palati,  and  azygos  u\'ul8D 
muscles.  With  the  external  palatine  nerve  it  joins  a  branch  from  tlie  glosso- 
pharyngeal nerve  to  form  the  circulus  tonsillariSy  a  plexus  around  the  tonsil. 

The  internal  or  nasal  branches  are  derived  partly  from  the  spheno-palatine 
ganglion  and  partly  from  the  spheno-palatine  nerve.  They  are  divided  into  septal 
and  superior  nasal  branches. 

The  septal  branches  pass  through  the  spheno-palatine  foramen  with  the  naso- 
palatine arterj^  and  cross  the  roof  of  the  nasal  fossa  beneath  the  mucous  mem- 
brane and  below  the  opening  of  the  sphenoid  sinus  to  reach  the  septum,  where  the 
smaller  branches  terminate. 

The  nasO'palatine  nerve  (nerve  of  Cotunnius),  the  largest  of  these  branches, 
runs  downward  and  forward  on  the  septum  of  the  nose,  between  the  periosteum 
and  the  mucous  membrane,  to  the  anterior  palatine  canal,  where  it  passes  through 
one  of  the  foramina  of  Scarpa  (subdivisions  of  the  anterior  palatine  foramen)  to 
supply  the  mucous  membrane  of  the  anterior  portion  of  the  hard  palate  and  to 
join  the  terminal  portion  of  the  anterior  palatine  ner\'^e. 

The  superior  nasal  nerves  are  several  twigs  which  pass  through  the  spheno- 
palatine foramen  to  sup])ly  the  mucous  membrane  of  the  posterior  part  of  the 
middle  and  sn])eri()r  turbinated  bones,  and  of  the  posterior  ethmoid  cells  and 
antrum  of  Hip:lnnore. 

The  posterior  branch  is  the  pharyngeal  ner\'e. 

The  pharyngeal  or  pterygo-palatine  nerve  nms  backward  through  the 
pteryfjo-palatine  canal  in  eonipany  with  the  pterygo-palatine  arter}^ ;  it  supplies 
the  upper  portion  of  the  pharynx  and  the  Eustachian  tube. 

The  Vidian  nerve  has  l)een  considered  a  posterior  branch  of  the  spheno- 
palatine ^an^lion,  but  it  is  really  the  ners'e  which  is  formed  by  the  junction  of  its 
motor  and  sympathetic  roots.  It  will  be  seen  emerging  from  the  Vidian  canal  at 
the  root  of  the  pterygoid  process. 

The  superior  maxillary  nerve  and  its  many  communications  are  especially 
important,  hccause  it  is  so  frecjuently  affected  by  neuralgia,  the  operation  for 
which  f(»lio\vs. 

Trifacial  neuralgia  may  he  <lne  to  many  causes  ;  among  these  are:  Reflected 
irritation   fnun  diseased  teeth,  eruption  of  the  wisdom  teeth,  irritable  ulcers  in  the 
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area  of  distribution  of  the  nerve,  and  abscess  or  tumors  of  the  antrum  of  Highmore, 
of  the  pterj'go-maxillary  region,  or  of  the  spheno-maxillarj''  fossa.  The  infra-orbital 
foramen  is  on  a  line  drawn  from  the  supra-orbital  notch  to  a  i)oint  between  the 
bicuspid  teeth  of  the  upper  jaw.  It  corresponds  to  a  point  about  one-half  of  an 
inch  below  the  junction  of  the  inner  and  the  middle  one-third  of  the  infra-orbital 
margin.  The  infra-orbital  nerve  is  best  exposed  through  a  semilunar  incision  with 
its  convexity  directed  downward,  and  carried  a  short  distance  below  the  foramen. 
A  flap,  including  skin,  cellular  tissue,  and  the  orbicularis  palpebrarum  muscle,  is 
raised.  The  levator  labii  superioris  muscle,  which  covers  the  foramen,  is  now 
apparent,  and  must  be  displaced  laterally  or  divided,  when  both  the  infra-orbital 
plexus  and  nerve  will  readily  be  found,  surrounded  by  a  small  quantity  of  fatty 
tissue. 

In  some  cases  of  obstinate  neuralgia  of  the  peripheral  branches  of  the  trifacial 
nerxe  it  becomes  necessary  to  remove  a  portion  of  the  affected  nerve  in  order 
to  give  the  patient  relief.  The  infra-orbital  nerve  may  be  divided  at  its  exit  from 
the  infra-orbital  foramen  by  either  a  subcutaneous  or  a  conjunctival  section ;  in 
the  latter  method  the  tenotome  is  introduced  through  the  conjunctiva  and  carried 
over  the  infra-orbital  margin  ;  it  is  best  to  expose  the  infra-orbital  ner\'^e  by 
turning  up  a  flap  from  the  face,  when  a  portion  of  the  nerve  can  be  removed. 
The  nerve  being  exposed  and  freed  at  its  point  of  exit,  a  slightly  curv^ed  or 
hooked  knife  can  be  entered  close  to  the  external  canthus  just  below  the  outer 
palpebral  ligament,  and  passed  backward  along  the  floor  of  the  orbit  toward 
the  apex,  and  along  the  anterior  border  of  the  spheno-maxillary  fissure,  which 
is  crossed  by  the  nerve  at  about  an  inch  behind  the  orbital  margin.  The 
knife  is  then  carefully  withdrawn,  and  the  nerve  divided  as  it  enters  the  infra- 
orbital canal.  Traction  is  then  made  upon  the  peripheral  end  of  the  nerv^e  to 
remove  it  from  the  infra-orbital  canal.  Should  the  knife  be  carried  too  far  and  the 
spheno-maxillary  fossa  be  entered,  serious  hemorrhage  would  result. 

The  objections  to  this  last  method  are,  first,  the  hemorrhage  which  results 
from  the  division  of  the  infra-orbital  vessels  inaccessible  for  ligature ;  second,  the 
uncertainty  of  accomplishing  the  division  of  the  ner\'e  ;  and  third,  in  many  of  these 
cases  the  posterior,  as  well  as  the  anterior,  dental  branches  are  involved  ;  if  this  be 
the  case,  removal  of  the  superior  maxillary  nerve  behind  Meckel's  ganglion  will  be 
required  in  order  to  insure  positive  relief 

The  best  method  for  removing  the  superior  maxillarj'  ner\^e  through  the  face 
from  behind  Meckel's  ganglion  is  the  following :  Expose  and  free  the  infra-orbital 
nerve  at  its  exit  from  the  infra-orbital  fi^ramen  ;  then,  with  a  three-quarter-inch 
trephine,  remove  a  button  of  bone  from  the  anterior  wall  of  the  antnim  of  High- 
more ;  this  button  should  include  the  outer  wall  of  the  infra-orbital  foramen,  and 
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in  removing  it  care  must  be  taken  not  to  sever  the  infra-orbital  nerve.  Open  the 
antrum  by  tearing  through  the  lining  membrane,  and  then,  with  a  trephine  one- 
half  of  an  inch  in  diameter  or  with  a  small  chisel,  perforate  its  posterior  wall. 
This  opens  up  the  spheno-maxillary  fossa,  and  will  be  followed  by  considerable 
bleeding  from  wounded  branches  of  the  internal  maxillary  vessels.  Before  pro- 
ceeding with  the  next  step  in  the  operation  pack  the  opening  in  the  posterior  wall 
wdth  sterile  gauze  to  check  the  hemorrhage ;  then,  with  a  small  chisel,  break  away 
the  floor  of  the  infra-orbital  canal  and  the  back  part  of  the  floor  of  the  orbit  along 
the  roof  of  the  antrum ;  this  permits  the  infra-orbital  nerv^e  to  be  drawn  down  into 
the  antrum,  when,  by  making  slight  traction  upon  it,  a  pair  of  long,  slender  scissors, 
sharply  curved  and  with  blunt  points,  can  be  carried  along  the  nerve  through  the 
antrum,  and  the  superior  maxillary  nerve  divided  l)ehind  Meckel's  ganglion.  In 
breaking  away  the  floor  of  the  infra-orbital  canal  the  infra-orbital  vessels  will  be 
torn,  but  the  bleeding  therefrom  is  of  no  serious  consequence  and  can  be  controlled 
by  packing  a  strip  of  sterile  gauze  into  the  broken  canal.  If  hemorrhage  persist 
after  the  removal  of  the  superior  maxillary  nerve,  the  spheno-maxillary  fossa  also 
may  be  packed  with  gauze,  which  should  protrude  through  the  opening  in  the 
anterior  wall  of  the  antrum.  The  gauze  may  remain  for  two  or  three  days  and 
serves  a  two-fold  purpose :  in  controlling  the  bleeding  and  in  favoring  drainage. 
The  operation  is  facilitated  by  the  use  of  an  incandescent  lamp  attached  to  a 
head-band. 

Clavus  (nail)  is  the  name  given  to  a  neuralgic  pain,  which,  from  its  intensity 
and  the  smallness  of  its  area,  is  likened  to  a  nail  being  driven  through  the  flesh 
and  ])one.     It  generally  affects  hysteric  young  women. 

It  is  not  inappropriate  for  the  author  to  say  here  that,  having  had  a  large 
experience  in  the  operative  treatment  of  cases  of  trigeminal  neuralgia  (tic  doulou- 
reux), he  is  of  the  opinion  that  the  simpler  operative  procedure  should  first  be 
[)nrsu('(l,  for  the  period  of  relief  following  any  operation  is,  comparatively  sj>i*ak- 
ing,  but  tt'niporary  in  the  majority  of  cases.  This  is  not  in  accord  with  the  views 
of  some  of  the  leading  operators,  but  it  has,  nevertheless,  been  the  author's  ex]>eri- 
ence.  He  has  operated  on  a  number  of  eases  several  times, — in  one  instance  as 
many  as  five, — each  operation  haying  been  followed  by  relief  for  from  twelve  to 
eighteen  months.  The  })eriplKTal  operations  may  l)e  repeated,  a  little  more  of  the 
nerve  being  removed  at  each  operation.  This  course  affords  the  i)atient  a  more 
j)rolonged  period  of  relief  than  could  be  obtained  by  first  perfonning  the  more 
radical  operation.  As  a  last  resort,  the  most  radical  operation  of  all,  intra -iTanial 
section  of  the  affected  nerve  or  removal  of  the  Gasserian  ganglion,  may  be  done. 
In  cases  where  the  neuralgia  has  returned  after  removal  of  the  superior  maxillan' 
nerve  back  of  Meckel's  ganglion  by  opening  both  walls  of  the  antrum  and  removing 
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the  infra-orbital  nerve  from  its  canal,  the  author  has,  by  simply  cleaning  out  the 
track  of  the  original  wound,  seen  relief  follow. 

In  trifacial  neuralgia  one,  two,  or  all  three  branches  of  the  trifacial  nerve 
may  be  involved.  The  ophthalmic  division  supplies  the  skin  above  the  palpebral 
fissure ;  the  superior  maxillary  division,  the  skin  between  the  palpebral  and  oral 
fissures,  including  the  temple;  the  inferior  maxillary  division  supplies  the 
skin  below  the  oral  fissure  as  far  as  the  hyoid  bone.  The  superior  and  the 
inferior  maxillary  nerves  also  supply  the  teeth  through  their  branches,  while 
the  latter  supplies  the  anterior  two-thirds  of  the  tongue  through  its  lingual 
branch;  the  motor  root  of  the  third  division  also  supplies  the  muscles  of 
mastication,  except  the  buccinator — i.  e.,  the  temporal,  masseter,  and  external 
and  internal  pterj'^goid  muscles.  Thus,  complete  paralysis  of  the  trifacial  nerve 
abolishes  sensation  upon  one  side  of  the  face  and  on  top  of  the  head,  from 
the  highest  point  of  the  vertex  above  to  the  hyoid  bone  below ;  laterally, 
to  and  including  the  front  of  the  ear  and  external  auditory  canal  and 
temple ;  mesially,  the  anterior  nares  and  the  sensibility  as  to  touch  and  taste  of 
the  anterior  two-thirds  of  the  tongue,  besides  completely  paralyzing  the  muscles 
of  mastication  on  the  affected  side,  with  the  exception  of  the  buccinator.  Because 
of  the  insensibility  of  the  conjunctiva  the  lids  do  not  properly  protect  this  mem- 
brane, and  it  becomes  congested  and  inflamed,  a  condition  which  often  occurs 
spontaneously  through  implication  of  the  tropliic  fibers  of  the  trifacial  nerve.  At 
the  same  time  anterior  rhinitis  may  result  from  similar  causes,  or  may  be  excited 
by  the  discharge  of  the  conjunctival  secretion  into  the  inferior  meatus  of  the  nose. 

Trifacial  neuralgia  may  be  accompanied  by  active  implication  of  the  trophic 
filaments,  so  that  there  is  not  only  conjunctivitis  and  rhinitis,  but  vesicles  may 
form  upon  the  lips  and  anterior  nares.  This  should  be  borne  in  mind,  as  these 
trophic  nerve  disturbances,  when  overlooked,  may  be  the  source  of  much  per- 
plexity to  the  physician. 

Paralysis  of  the  orbicularis  palpebrarum  muscle  also  leads  to  conjunctivitis, 
from  inability  to  close  the  eyelids ;  this  must  not  be  confounded  with  the  inflam- 
mation of  per\^erted  function  of  the  trophic  nerves. 

The  trophic  filaments  are  derived  from  the  sympathetic  ner\x» ;  this  is  a 
general  rule  worth  remembering. 

The  entire  width  of  the  occiput,  as  high  up  ns  the  vertex,  and  the  back  of  the 
pinna  are  supplied  by  the  occipitalis  major  n<TS'e.  As  Hilton  })ointed  out,  tlKj 
pinna  may,  therefore,  often  be  used  to  dilfen^ntiate  l)ctwe(;n  spinal  «nd  cerebral 
central  nerve  disease  causing  neuralgia  ;  if  spinal,  the  back  of  the  j>inna  is  aflected 
and  the  front  is  not  ;  if  cerebral,  the  signs  an?  reversed. 

Reflex  or  referred  i)ains  are  fn.-quent  in  the  area  of  distribution  of  the  trifacial 
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nerve  because  of  the  abundance  of  its  filaments  and  their  numerous  inosculations. 
The  physician  must,  therefore,  be  careful  not  to  be  misled  by  the  location  of  pain, 
for  an  earache  may  be  due  to  a  diseased  tooth,  as  was  the  case  in  a  patient  treated 
by  Hilton :  The  patient  had  consulted  several  leading  aurists  for  a  persistent 
earache  without  obtaining  relief  except  from  the  use  of  anodynes ;  the  ingenious 
Hilton  sagaciously  concluded  it  to  be  useless  to  treat  where  so  many  others  had 
failed,  and  looked  elsewhere  than  at  the  ear  for  the  cause  of  the  trouble.  This  he 
found  in  a  jagged  molar  tooth  which  was  continually  irritating  a  small  nerve 
filament  at  the  bottom  of  an  ulcer  upon  the  side  of  the  tongue  adjoining  the  tooth. 
He  advised  the  removal  of  the  tooth,  which  resulted  in  healing  of  the  ulcer  and 
in  cure  of  the  earache.  In  a  similar  manner  affections  of  any  filament  of  the 
trifacial  nerv^e  may  produce  pain  in  any  part  supplied  by  other  branches  of  the 
nerve. 

The  Lymphatic  Glands  of  the  Head  are  divided  into  a  superficial  and  a  deep 
set.  The  superficial  set  is  composed  of  the  occipital,  posterior  auricular,  parotid, 
buccal,  and  submaxillary  lymphatic  glands. 

The  occipital  or  suboccipital  lymphatic  glands  are  situated  in  the  superficial 
fascia  along  the  superior  curved  line  of  the  occipital  bone  over  the  attachments  of 
the  trapezius  muscle  and  the  occipital  belly  of  the  occipito-frontalis  muscle.  These 
glands  receive  the  lymphatic  vessels  from  the  posterior  portion  of  the  scalp  or  that 
area  supplied  by  the  occipital  arterj^  and  may  be  involved  in  erj^sipelas  or  other 
septic  conditions  of  the  posterior  portion  of  the  scalp.  The  efferent  vessels  from 
these  glands  empty  into  the  superficial  lymphatic  glands  of  the  neck. 

The  posterior  auricular  or  mastoid  lymphatic  glands  are  situated  beliin<l  the 
pinna,  over  the  mastoid  process  and  the  insertion  of  the  sterno-mastoid  musele. 
Tliey  receive  the  lymphatic  vessels  from  the  posterior  auricular  region  and  the 
portion  of  the  scalp  above  it.  Their  efferent  vessels  empty  into  the  superficial 
lymi)liatic  glands  of  the  neck. 

The  parotid  lymphatic  glands  lie  upon  the  parotid  salivarj-  gland  in  front  of 
the  pinna,  l)elow  the  zygoma,  and  a  few  are  found  in  the  substance  of  the  i)ar()tid 
salivary  gland.  They  receive  the  lymphatic  vessels  from  the  temi)oral  region,  the 
I)ortion  of  the  scalp  above  it,  and  the  outer  portion  of  the  eyelids  and  of  the  cheek. 
Their  etl'erent  vessels  enij>ty  into  the  sui)erfieial  lymphatic  glands  of  the  neck  and 
into  tlie  su])inaxillarv  lyin])hatie  glands. 

Tlie  buccal  lymphatic  glands  rest  upon  the  buccinator  muscle.  They 
receive  sonir  of  the  lyniphaties  fvoux  tin*  anterior  portion  of  the  face,  inner  half  of 
the  eyeli<]s,  hrow,  an<l  front  of  tlie  sealp.  Tlieir  efferent  vessels  emi)ty  into  the 
suhniaxillary  and  tlie  internal  niaxillarv  lymj)liatit*  glands. 

The   submaxillary   lymphatic   glands   are   the   largest  group.      They   are 
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situated  below  the  border  of  the  lower  jaw,  most  of  them  lying  in  the  submaxillary 
triangle  in  relation  with  the  submaxillary  salivary  gland ;  two  or  three  of  them 
(supra-hyoid  lymphatics)  lie  above  the  body  of  the  hyoid  bone,  between  the  ante- 
rior bellies  of  the  two  digastric  muscles.  The  submaxillary  lymphatic  glands 
receive  the  lymphatic  vessels  from  the  front  of  the  scalp,  inner  part  of  the 
eyelids,  anterior  portion  of  the  face,  floor  of  the  mouth,  anterior  portion  of  the 
tongue,  sublingual  and  submaxillary  salivary  glands,  and  some  of  the  efferent 
vessels  from  the  parotid  lymphatic  glands.  Their  efferent  vessels  empty  into  the 
superficial  and  deep  cervical  lymphatic  glands. 

The  deep  lymphatic  glands  of  the  head  are  the  internal  maxillary,  lingual, 
and  post-pharyngeal  lymphatic  glands. 

The  internal  maxillary  lymphatic  glands  are  situated  in  the  pterygo-maxil- 
lary  region ;  some  are  in  relation  with  the  internal  maxillary  artery,  others  lie 
upon  the  posterior  portion  of  the  buccinator  muscle,  and  still  other  deep  glands  lie 
upon  the  side  of  the  pharynx.  They  receive  the  lymphatic  vessels  from  the  orbi- 
tal, nasal,  temporal,  and  zygomatic  fossae,  the  roof  of  the  mouth,  and  the  soft 
palate,  and  some  of  the  efferent  vessels  from  the  buccal  lymphatic  glands.  Their 
efferent  vessels  empty  into  the  deep  cervical  lymphatic  glands  and  partly  into  the 
deep  parotid  lymphatic  glands. 

The  lingual  Ijrmphatic  glands  lie  upon  the  hyo-glossus  and  genio-hyo-glossus 
muscles.  They  receive  the  lymphatic  vessels  from  the  upper  surface  and  ixwterior 
part  of  the  tongue.  Their  efferent  vessels  unite  with  the  upper  glands  of  the  deep 
cervical  chain. 

The  post-pharyngeal  lymphatic  gland  is  situated  below  the  base  of  the  skull, 
between  the  posterior  wall  of  the  pharynx  and  the  rectus  capitis  anticus  major 
muscle.  It  receives  the  lymphatic  vessels  from  the  up[>er  ]>art  of  the  pharynx, 
part  of  the  nasal  fossa,  and  the  upper  part  of  the  prevertebral  muscles. 

The  lymphatic  vessels  of  the  scalp,  which  drain  that  jiortion  K-hind  a  ver- 
tical line  passing  through  the  external  auditor}'  meatus,  terminate  in  the  fx;cipital 
and  posterior  auricular  lymphatic  glands  ;  the  lymphatics  of  the  tcm[Kiral  region 
of  the  scalp  and  that  portion  alx>ve  it  empty  into  the  .su[K'rficial  and  di-ffi  parotid 
lymphatic  glands :  the  lymi>hatic  ves.«^?l.s  of  the  frontal  regi^>n  of  the  w.-alp  follow 
the  frontal,  supra-orbital,  and  the  facial  veins  downward  over  the  face  U)  th<;  hu1>- 
maxillary  lymphatic  glands. 

The  Ijrmphatic  vessels  of  the  face  an-  dividr-d  into  a  5?u[K-rfK'ial  nnd  a  dec]) 
set.  The  superficial  lymphatic-;  of  th*.-  anterior  ]t*>ri'vni  of  thf-  fart — /'.  ^'.,  of  the 
inner  half  of  the  eyelids,  of  tli*-  no-^-.  lip-,  and  ant'rrior  part  of  th'r  <'\it:*-k — pass 
downward  into  the  submaxillary  lymphatic  glands,  and  thos^;  of  the  outer  half  of 
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the  eyelids  and  outer  part  of  the  cheek  terminate  in  the  parotid  lymphatic  glands. 
The  deep  lymphaiics  of  the  face — i.  e.,  those  of  the  orbit,  part  of  the  nasal  fossa,  the 
hard  and  soft  palates,  deeper  portion  of  the  cheek,  temporal  fossa,  and  pterj'-go- 
maxillary  region — enter  the  internal  maxillary  lymphatic  glands. 

From  the  course  of  the  lymphatic  vessels  it  follows  that  in  septic  conditions, 
such  as  infected  wounds,  erysipelas,  and  abscess  of  the  posterior  portions  of  the 
scalp,  the  occipital  and  posterior  auricular  glands  may  become  affected,  and  that  in 
the  same  condition  of  the  lateral  part  of  the  scalp  the  parotid  lymphatic  glands 
may  become  enlarged  or  inflamed,  and  septic  matter  from  the  frontal  region  of  the 
scalp  may  eventually  reach  the  submaxillary  lymphatic  glands.  The  course  of 
the  lymphatic  vessels  usually  corresponds  to  that  of  the  veins. 

Metastasis  from  carcinomatous  growths  generally  follows  the  lymphatic 
vessels.  In  septic  conditions  or  carcinomata  of  the  anterior  portion  of  the  face,  of 
the  lips,  of  the  tongue,  and  of  the  sublingual  and  submaxillary  salivary  glands  the 
submaxillary  lymphatic  glands  become  enlarged.  Similar  affections  of  the  outer 
part  of  the  eyelids  and  face  involve  the  parotid  lymphatic  glands ;  and  in  corre- 
sponding conditions  of  the  orbital,  nasal,  temporal,  and  zygomatic  fossse,  of  the 
deeper  tissues  of  the  cheek  and  of  the  roof  of  the  mouth,  the  internal  maxillary 
lymphatic  glands  may  be  affected. 

Before  dissecting  the  neck,  the  student  should  remove  the  brain  and  place  it 
in  a  solution  to  prepare  it  for  dissection  ;  he  should  study  the  diploic  veins,  the 
dura  mater  and  its  processes,  trace  the  meningeal  vessels  and  the  sinuses,  and 
follow  the  cranial  nerves  to  their  respective  foramina  of  exit  from  the  cranial 
cavitv.  These  structures  and  their  dissection  are  described  under  the  Membranes 
and  Vessels  of  the  Brain. 


THE  MEMBRANES  AND  VESSELS  OF  THE  BRAIN 

Dissection. — Before  removing  tlie  calvaria,  or  skull  cap,  entire,  its  outer 
compact  table  should  be  removed  on  one  side,  so  as  to  expose  the  dii)loe  or  middle 
table,  with  its  bony  channels  for  the  aecoinmodation  of  the  diploic  veins.  This  is 
most  readily  done  by  sawing  through  the  outer  table  in  the  horizontal  line 
deseribed  in  the  removal  of  tbe  calvaria  as  a  whole,  and  in  the  sagittal  line  of 
tlie  skull,  when,  with  a  chisel,  it  can  be  lifted  off  j)iecemeal.  To  remove  the  jx)r- 
tion  below  the  line  of  the  horizontal  section  a  Ilev's  saw  mav  be  usihI. 

Tlie  Diploic  Veins,  named  IVoni  the  bones  in  which  they  ramify,  are  the 
frontal,  the  froiito-sphenoid,  thr  iVonto-parietal  (anterior  temporal),  the  external 
parietal  (posterior  tenii>oral),  and  the  occii)ital  (parieto-occipital).    They  var}'  greatly, 
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Anterior  temporal  diploli 
Fronto-sphenordal  diploi 
Frontal  diploi. 
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Pacchionian  bodies. — The  outer  surface  of  the  dura  mater  being  exposed  by 
removal  of  the  skull  cap,  it  appears  rough,  especially  along  the  lines  of  the  sutures 
and  in  the  neighborhood  of  the  foramina,  where  it  is  most  closely  attached  to  the 
bone.  The  anterior  and  posterior  branches  of  the  middle  meningeal  arter}%  with 
the  corresponding  veins,  will  be  seen  to  ramify  upon  the  dura  mater  over  each 
hemisphere ;  in  most  instances  granular  masses,  the  Pacchionian  bodies,  which  are 
villous  processes  of  the  arachnoid,  will  be  observed  upon  the  surface  on  each  side 
of  the  middle  line.  The  position  of  these  bodies  should  be  carefully  noted,  and 
they  must  not  be  regarded  as  pathologic  when  seen  on  the  operating  or  postmortem 
table.  In  some  cases  they  are  quite  large :  the  author  has  known  one  to  be  so 
large  as  to  occasion  sufficient  pressure  to  give  rise  to  focal  (Jacksonian)  epilepsy ; 
the  patient  was  trephined,  and  the  enlarged  Pacchionian  body  with  the  underlying 
cerebral  cortex  removed,  in  the  belief  that  it  was  a  neoplasm.  The  convulsions  were 
arrested  temporarily,  but  returned  after  a  time ;  this,  unfortunately,  occurs  in  the 
majority  of  cases  of  Jacksonian  epilepsy  operated  upon.  These  bodies  are  always 
impressed  upon  the  calvaria,  so  that  depressions,  corresponding  in  size  to  the  bulk 
of  the  bodies  causing  them,  may  be  seen  upon  each  side  of  the  median  line  of  the 
skull ;  at  times  they  almost  perforate  the  bone.  As  a  rule,  they  hollow  the  bone 
out  sufficiently  to  render  it  translucent.  The  existence  of  these  bodies  may,  there- 
fore, be  ascertained  by  inspection  of  the  interior  of  the  calvaria,  and  it  is  even  pos- 
sible, by  the  aid  of  transmitted  light,  to  determine  their  presence  by  examining 
from  without.  The  Pacchionian  bodies,  as  previously  stated,  are  processes  of  the 
arachnoid,  and  serve  as  channels  for  the  passage  of  the  cerebro-spinal  fluid  into  the 
venous  sinuses  of  the  dura  mater;  in  this  way  they  relieve  intra-cranial  pressure. 
They  vary  p:reatly  in  size  in  different  persons,  and  in  children  are  quite  small. 

The  dura  mater,  tlie  most  external  of  the  three  membranes  of  the  brain,  forms 
the  internal  periosteum  of  the  skull,  and  affords  an  excellent  protection  to  the 
brain.  Tlirough  the  medium  of  this  internal  periosteum  the  bones  of  the  skull 
receive  the  <xreater  ])art  of  their  nourishment;  this  explains  why  they  seldom 
necrose  in  scalp  wounds  in  which  the  pericranium  or  external  periosteum  is  torn 
away.  The  dura  mater  is  a  dense,  tough,  inelastic,  fibrous  membrane.  It  is  inti- 
mately adherent  to  the  hase  of  the  skull,  owinp^,  partly,  to  the  numerous  foramina 
found  there  ;  therefore,  extra-(lural  extravasations  or  collections  of  blood  or  jms 
hetwi'en  the  dura  and  skull  rari^'ly,  if  ever,  occur  at  the  hase  of  the  skull  ;  at 
tlu'  sides  and  roof  of  the  cranial  cavity,  however,  where  the  mend>rane  is  c<»m- 
parativcly  loosely  attached  (except  along  the  sutures  and  around  the  foramina), 
jHiruK'ut  i'ollection^  and  extravasations  from  ruj>ture  of  one  or  both  branches 
of  the  nii<ldle  meningeal  artery  are  not  uncommon.  These  conditions  cause 
comjnr.^sidn  of  tJtc  brain,  the  syni]>tonis  of   which,  coming  on   immediately  after 
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an  injury  to  the  head,  indicate  depressed  fracture ;  if  they  appear  a  short  time 
thereafter,  hemorrhage ;  some  days  after,  pus.  Tillaux  has  demonstrated  that 
the  dura  mater  is  less  finnly  attached  to  the  temporal  fossa,  the  most  frequent 
site  of  extra-dural  hemorrhage,  than  to  any  other  portion  of  the  interior  of  the 
skull  (Treves).  It  is  most  closely  adherent  to  the  bone  in  infancy  and  old 
age.  It  has  been  demonstrated  by  Sir  Charles  Bell  that  the  dura  mater  may 
be  separated  from  the  vault  and  sides  of  the  skull  by  striking  the  head  of  a 
cadaver  a  hard,  blow  with  a  heavy  mallet. 

Extra-dural  hemorrhage. — ^The  most  common  cause  of  extra-dural  hemorrhage 
is  rupture  of  the  branches  of  the  middle  meningeal  artery ;  this  is  usually  associ- 
ated with  fracture  of  the  parietal  bone  at  its  anterior  inferior  angle,  the  site  of  the 
groove  through  which  the  anterior  branch  of  the  artery  passes.  The  author  has 
trephined  for  compression  of  the  brain  produced  by  an  extra-dural  clot  not  asso- 
ciated with  fracture.  The  next  most  frequent  source  of  extra-dural  hemorrhage  is 
the  lateral  sinus. 

Attachments  of  the  dura  mater. — Besides  being  closely  adherent  to  the  base 
of  the  skull,  the  dura  mater  is  continuous,  through  the  optic  foramen,  with  the 
periosteum  of  the  orbit ;  through  the  foramen  magnum,  with  the  dura  mater 
of  the  spinal  canal ;  and  through  the  fissures  and  the  various  foramina  through 
which  the  vessels  and  nerves  enter  and  leave  the  cranial  cavity,  clothed  by 
prolongations  of  this  membrane,  with  the  pericranium.  As  the  dura  mater  is 
directly  continuous  with  these  various  structures,  it  can  be  readily  understood 
how  inflammation  may  extend  by  continuity  into  the  cranial  cavity  and  cause 
secondary  meningitis. 

Pulsations  of  the  dura  mater. — ^The  dura  mater,  when  exposed  in  the  living 
subject,  may  present  two  distinct  pulsations,  communicated  from  the  underlying 
brain  :  one  synchronous  with  the  j)ulsation  of  the  arteries,  the  other  with  respira- 
tion, rising  in  expiration  and  sinking  in  inspiration. 

Layers  of  the  dura  mater. — ^The  dura  mater  consists  of  two  layers  :  an  outer, 
the  endosteal,  and  an  inner,  the  meningeal ;  the  latter  is  lined  by  endothelium, 
which  gives  it  its  shiny  appearance.  Between  the  two  layers  venous  channels  or 
sinuses  and  the  Gasserian  ganglion  are  found.  The  inner  or  meningeal  layer 
sends  in  partitions  which  separate  and  support  the  different  portions  of  the  brain. 

Sarcomata  of  the  dura  mater  may  protrude  through  the  bones  of  the  cranium 
and  cause  a  swelling  in  the  scalp. 

Dissection. — Prdiminary  to  removing  the  brain,  and  in  order  to  obtain  the 
most  correct  idea  of  the  normal  relations  of  tlie  two  larger  i)aii:itions  formed  by  the 
inner  laver, — nami'lv,  tlie  falx  cerebri  and  the  tentorium  cercbelli,^livide  the 
dura  mater  in  the  following  manner :  Carry  two  incisions  through  it  from  before 
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backward,  one-half  of  an  inch  on  each  side  of  the  median  line,  thus  avoiding  the 
superior  longitudinal  sinus.  From  the  center  of  these  incisions  carry  a  transverse 
incision  upon  each  side  as  far  as  the  divided  margin  of  the  bone.  Reflect  the  flaps 
thus  made,  and  with  the  fingers  gently  separate  the  hemispheres  of  the  cerebrum. 
The  falx  cerebri,  with  the  veins  from  the  surface  of  the  cerebrum  which  empty  into 
the  superior  longitudinal  sinus,  may  then  be  seen.  The  tentorium  ccrebelli  can 
now  be  readily  exposed  by  lifting  up  the  posterior  extremities  of  the  liemi- 
spheres  of  the  cerebrum  (occipital  lobes).  Next  lay  open  the  superior  longitudinal 
sinus  and  inspect  its  interior.  The  small  openings  of  the  veins  from  the  top  of 
the  hemispheres  (superior  cerebral  veins),  the  diploe,  and  the  dura  mater  will  be 
seen  along  its  entire  course ;  they  generally  enter  from  behind  forward.  Divide 
the  anterior  uncut  portion  of  the  dura  mater,  and  sever  the  falx  cerebri  from  its 
attachment  to  the  crista  galli,  along  with  the  veins  which  empty  into  the  superior 
longitudinal  sinus ;  together  with  the  falx  cerebri  turn  back  the  strip  of  dura 
mater  in  which  is  contained  the  superior  longitudinal  sinus. 

Remoyal  of  the  brain. — ^The  brain  should  now  be  removed  in  the  following 
manner : 

Draw  the  subject  well  up  so  that  the  head  will  hang  over  the  edge  of  the  table. 
With  the  fingers  of  the  left  hand  lift  the  frontal  lobes  of  the  cerebrum  from  the 
anterior  cranial  fossa  and  raise  the  olfactory  bulbs  from  the  cribriform  plate  of  the 
ethmoid  bone,  thus  severing  the  olfactory  nerves.  The  optic  nerves  with  the  oph- 
thalmic arteries  beneath  will  now  be  seen,  and  both  should  be  cut  across  (preferably 
w4th  scissors),  a  short  distance  from  the  brain.  By  gently  lifting  and  displacing  the 
homihiphcres  backward,  the  internal  carotid  arteries  and  the  infundibulum  (a  pro- 
cess of  gray  matter  which  connects  the  pituitary  body  with  the  tuber  cinereuni)  will 
be  seen.  These  should  next  be  divided  or  the  artery  should  be  severed  and 
the  i)ituitary  body  removed  from  the  pituitary  fossa  after  incising  the  diaphragma 
selhe.  Tlie  third  pair  of  cranial  nerves,  the  oculo-motor,  will  be  seen  lying 
behind  the  anterior  clinoid  processes  on  their  way  to  reach  the  cavernous  sinuses. 
Divide  these  nerves  and  then,  turning  tlie  head  to  the  right,  lift  the  temporo- 
splienoid  lobes  from  the  middle  cranial  fossa,  and  the  tentorium  cerebelli  will 
be  brought  into  view.  This  should  l>e  cut  through  close  to  its  attachment  to 
the  posterior  clinoid  process  and  to  the  petrous  portion  of  the  temporal  bone. 
The  pathetic,  or  fourth,  and  the  trifiicial,  or  fifth,  pairs  of  cranial  nerv^es  should 
be  seviTed  on  the  left  side  ;  turn  tlie  head  to  the  left,  and  divide  the  corresjwnding 
structures  on  the  right  side.  Brinn^  the  face  l)ack  to  the  middle  line,  draw  the 
brain  well  backward,  and  divide  the  following  structures  from  within  outward 
in  the  order  named  :  The  a1)due(nis  or  sixth,  the  facial  or  seventh,  the  audi- 
tory or  eighth,  the  glosso-pharyngeal   or  ninth,  the  pneumogastric  or   vagus   or 
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tenth,  the  spinal  accessory  or  eleventh,  and  the  hyix>-glossal  or  twelfth  pair  of 
cranial  nerves.  The  next  and  final  step  consists  of  carrj'ing  a  scalpel  down  into 
the  spinal  canal  as  far  as  possible  and  cutting  through  the  spinal  cord,  the  two 
vertebral  arteries,  and  the  spinal  portions  of  the  spinal  accessory  nerves.  The 
fingers  of  the  right  hand  should  then  be  slipped  beneath  the  cerebellum  and  }X)ns, 
and  the  brain  removed. 

Preservation  of  the  brain. — If  the  brain  be  not  dissected  at  once,  it  should  be 
placed  in  a  solution  of  chlorid  of  zinc,  in  alcohol  and  formaldehyd,  or  Muller*s 
fluid.  If  placed  in  the  zinc  solution,  the  pia  mater  should  be  removed  later,  for  if 
allowed  to  remain  in  this  solution  for  some  time,  it  is  more  easily  separatcMl  than 
in  the  fresh  condition.  If  alcohol  alone  be  used  to  preser\'e  the  brain,  the  i)ia 
mater  must  be  removed  before  placing  it  therein  ;  this  is  most  readily  done  under 
water ;  but  if  preserved  in  alcohol  and  fonnaldehyd,  the  membrane  may  be  removed 
at  leisure.  Brains  hardened  in  chlorid  of  zinc  should  afterward  be  kept  in  alcohol. 
When  the  brain  has  been  removed  from  a  subject  injected  (embalmed)  with  chlorid 
of  zinc,  the  pia  mater  can  at  once  be  separated  and  the  brain  placed  in  alcohol. 
If  the  brain  from  a  fresh  subject  be  immediately  placed  in  alcohol,  subsequent 
removal  of  the  pia  mater  will  be  found  almost  impossible  on  account  of  its  firm 
adherence.  If  the  pia  mater  is  not  removed,  the  study  of  the  convolutions  is 
much  less  satisfactory.  Brains  which  have  been  hardened  in  chlorid  of  zinc  and 
afterward  kept  in  alcohol  are  much  easier  to  handle  than  \vhen  kept  in  zinc  alone, 
as  the  latter,  by  its  action  on  the  skin,  makes  the  fingers  sticky.  Brains  preserved 
in  alcohol  and  formaldehyd  are  preferable  to  those  preserved  in  a  solution  of  zinc 
chlorid  and  alcohol,  because  they  are  not  shrunken  so  much  as  the  latter.  Brains 
taken  from  a  subject  embalmed  with  zinc  chlorid  should  be  hardened  in  a  solution 
of  the  same ;  only  fresh  brains  should  be  hardened  and  preserv^ed  in  alcohol  and  a 
two  per  cent,  solution  of  formaldehyd. 

Processes  of  the  dura  mater. — The  dura  mater,  through  duplication  of  it« 
inner  or  meningeal  layer,  sends  three  larger  and  five  smaller  i)artitionH,  folds,  or 
processes  into  the  cavity  of  the  .skull  and  between  certain  divisions  of  tlie  brain  ; 
these  afford  support  to  the  latter.  The  three  larger  processes  are  flu;  fnU  c/ref/ri, 
the  tentorium  cerebelU^  and  the  falx  cerebelli.  The  five  smaller  pr(K'(?ss(;s  or  folds 
comprise  two  pairs  and  a  single  one.  Of  the  two  j)airs,  the  larg<;r  are  nttacli(;d  to 
the  lesser  wings  of  the  sphenoid  Ikiiic  and  proj«r(t  into  the;  Sylvian  fissuns  The 
smaller  pair,  crescentic  in  shajH*,  nre  attaclH-d  to  the  clinoirl  pnK;eMs<*H  and  over- 
hang the  optic  nerves.  The  single  fold  of  tlirj  sninllfr  group  stntclM's  acrr>sH  tlio 
pituitary  fos.sa  covering  the  [lituitarv  \xn\\\  and  is  knr>wn  «h  the  f/iajfhrnf/m  of  tlie 
pituitary  fossa,  or  diaphrngraa  SK-llfr.  Its  center  cr>ntains  an  oj>ening  for  the  passage 
of  the  infundibulum. 
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gauze,  unless  the  wound  be  small,  in  which  case  it  can  be  closed  by  sutures.  The 
course  of  the  sinus  is  represented  on  the  scalp  by  a  straight  line  drawn  from 
the  root  of  the  nose  over  the  median  line  of  the  vertex  to  the  external  occipital 
protuberance. 

Septic  or  infective  processes  of  the  scalp  may  enter  the  superior  longitudinal 
sinus  through  the  parietal  emissary  veins ;  septic  processes  of  the  nose  may  reach 
that  sinus  through  the  vein  in  which  the  sinus  has  its  origin. 

The  lateral  sinuses,  the  largest  of  the  cranial  sinuses,  extend  from  the 
internal  occipital  protuberance  to  the  jugular  foramina,  terminating  at  the  begin- 
ning of  the  internal  jugular  veins.  They  arise  on  each  side  of  the  internal 
occipital  protuberance,  across  which  they  are  connected  by  a  small  branch ;  thence 
they  pass  outward  and  forward,  grooving  the  squamous  portion  of  the  occipital,  the 
posterior  inferior  angle  of  the  parietal,  the  mastoid  portion  of  the  temporal,  and 
the  jugular  process  of  the  occipital  bone.  Each  sinus  consists  of  two  portions,  a 
horizontal  and  a  sigmoid.  The  horizontal  portion  is  situated  in  the  base  of  the 
tentorium  cerebelli ;  it  is  triangular  on  section,  the  base  of  the  triangle  being 
directed  toward  the  occipital  bone  and  the  posterior  inferior  angle  of  the  parietal 
bone.  The  sigmoid  portion  is  situated  below  the  tentorium  cerebelli,  and  grooves 
the  mastoid  ix)rtion  of  the  temporal  and  the  jugular  process  of  the  occipital 
bone ;  it  is  semicylindric  on  section,  and  is  considered  by  some  anatomists  a 
separate  sinus — ^the  sigmoid.  The  superior  petrosal  sinus  empties  posteriorly  into 
the  sigmoid  portion  of  the  lateral  sinus  at  its  origin.  The  lateral  sinus  varies 
somewhat  in  size  and  position,  a  fact  to  be  remembered  in  trephining  operations. 

Tributaries  of  the  lateral  sinus. — The  riglit  lateral  sinus  is  usually  larger  than 
the  left ;  it  begins  at  the  toreular  Herophili,  and  is  the  continuation  of  the 
superior  longitudinal  sinus.  Tlie  left  lateral  t?inus  is  the  continuation  of  the 
straight  sinus.  In  addition  to  the  superior  petrosal  sinuses,  tlie  lateral  sinuses 
receive  eniissarv'  veins  from  the  sciilp,  which  puss  through  the  mastoid  and  pos- 
terior condyloid  foramina  ;  veins  from  tlic  diploe  (the  occipital  and  the  external 
parietal) ;  tlie  lateral  inferior  cerel)ral,  and  some  of  the  superior  and  inferior 
cerebellar  veins.  ' 

Leeching. — A  suitable  site  for  aj>plying  leeches  in  meningitis  is  behind  the 
ear;  in  tliis  way  blood  is  extracted  directly  from  the  lateral  sinus  through  the 
mastoid  emissary  vein,  thus  depletin<2:  tlie  intra-eranial  circulation.  Another,  but 
U'ss  favorable,  location  for  the  application  of  leeches  in  meningitis  is  near  the 
inner  eanthus  of  the  eye,  where  the  angular  vein  anastomoses  with  the  ophthalmic 
vein. 

Thrombosis  of  the  lateral  sinus. — The  sigmoid  iK)rtion  of  the  lateral  sinus, 
or  the  sigmoid  sinus,  is  the  portion  of  the  intra-eranial  venous  circulation  most  tx)n- 
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cemed  in  diseases  of  the  middle  ear.  Thrombosis  of  this  portion  of  the  sinus  and 
of  the  commencement  of  the  internal  jugular  vein  constitutes  one  of  the  complica- 
tions of  suppurative  middle  ear  disease,  and  is  due  to  the  proximity  of  the  sinus 
to  the  middle  ear  and  mastoid  cells,  and  to  the  fact  that  veins  pass  directly  from 
the  mastoid  portion  of  the  temporal  bone  to  the  lateral  sums.  This  condition 
demands  exposure  of  the  sinus  and  removal  of  the  clot ;  this  is  best  done  before 
general  systemic  infection  has  occurred.  When  sepsis  is.  present  and  the  mastoid 
antrum  has  been  drained  by  trephining  the  mastoid  process  without  producing 
the  desired  effect,  the  sigmoid  portion  of  the  lateral  sinus  should  be  exposed 
without  delay.  The  presence  of  a  clot  can  readily  be  determined  by  palpation  ; 
removal  of  the  clot  should  immediately  be  followed  by  antiseptic  packing  of  the 
sinus.  The  four  most  serious  complications  of  suppurative  otitis  media  are  septic 
thrombosis  of  the  lateral  sinus,  septic  meningitis,  abscess  of  the  temporo-sphenoid 
lobe  of  the  cerebrum,  and  cerebellar  abscess. 

Infective  processes  may  also  reach  the  lateral  sinus  from  the  scalp  through 
the  mastoid  vein,  occipital  diploic  and  posterior  temporal  diploic  veins,  and 
through  the  superior  longitudinal  and  the  cavernous  sinus. 

Line  for  the  lateral  sinus. — In  trephining  for  depressed  fracture  of  the 
occipital  bone,  cerebellar  tumor,  cerebellar  abscess ;  in  opening  the  mastoid  cells  or 
mastoid  antrum  ;  or  in  exposing  the  sinus  itself  in  septic  thrombosis,  it  is  highly 
important  to  bear  in  mind  the  relation  of  the  lateral  sinus  to  the  exterior  of 
the  skull.  Its  course  is  represented  as  follows :  Draw  a  line  from  the  external 
occipital  protuberance  to  a  point  an  inch  above  the  external  auditory  meatus.  The 
sinus  follows  this  lino  as  far  as  the  base  of  the  mastoid  process ;  thence  it  runs 
downward  parallel  with  the  middle  line  of  the  mastoid.  According  to  Macewen, 
the  right  sigmoid  groove  is  generally  wider  and  deeper,  projects  farther  outward, 
and  reaches  farther  fonvard  than  the  left  sigmoid  groove.  The  closer  proximity 
of  the  sigmoid  portion  of  the  right  lateral  sinus  to  the  middle  ear  perhaps 
explains  the  greater  frequency  of  intra-cranial  lesions  consecutive  to  right-sided 
otitis  media. 

Operations  on  the  mastoid  process. — In  opening  the  mastoid  cells  or  mastoid 
antrum  it  is  better  to  expose  the  entire  surface  of  the  mastoid  process  by  turning  up 
a  large  flap,  than  to  expose  a  limited  surface  through  a  vertical  incision  behind  the 
ear ;  this  is  particularly  the  case  if  the  disease  be  advanced,  when  the  overlying  soft 
parts  become  so  swollen  as  to  render  it  impossible  to  outline  the  process  with  any 
degree  of  certainty.  When  the  mastoid  process  is  exposed,  draw  two  lines — a  hori- 
zontal one  through  the  roof  of  the  extenial  auditor}^  meatus,  and  a  vertical  one 
through  its  posterior  wall.  In  adults  apply  the  trephine  or  gouge  at  a  point  a 
little  below  the  horizontal  and  behind  the  perpendicular  line ;  in  children  apply 
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the  instrument  at  a  point  directly  over  the  horizontal  and  behind  the  perj^endicu- 
lar  line.  With  the  trephine  or  gouge  make  an  opening  in  a  forw-ard  and  inwanl 
direction.  Having  removed  the  external  table,  the  mastoid  antrum  can  usually  be 
entered  with  a  small  elevator  or  a  stiff  director ;  this  is  to  be  preferred!  to  the 
trephine  or  gouge,  as  it  lessens  the  risk  of  injuring  the  sigmoid  portion  of  the 
lateral  sinus.  Both  the  tympanum,  or  middle  ear,  and  the  mastoid  cells  can 
be  drained  through  the  mastoid  antrum.  In  the  majority  of  cases  the  pus  is 
primarily  in  the  tympanum,  yet  occasionally  suppuration  takes  place  ab  origine 
in  the  mastoid  cells.  It  must  not  be  forgotten  that  in  children  and  in  many 
adults  there  are  no  well-developed  mastoid  cells ;  opening  directly  into  the  mastoid 
antrum  is,  therefore,  the  safest  course  to  pursue  in  all  cases. 

The  inferior  longitudinal  sinus  is  situated  in  the  free  concave  margin  of  the 
falx  cerebri.  It  is  of  small  size,  cylindric  on  section,  and  terminates  in  the  straight 
sinus  at  the  junction  of  the  falx  cerebri  with  the  anterior  margin  of  the  tentorium 
cerebelli  and  at  the  posterior  boundary  of  the  superior  occii)ital  foramen.  It 
receives  veins  from  the  falx  cerebri,  the  median  surface  of  the  cerebral  hemi- 
spheres, and  the  basilar  surface  of  the  frontal  lobes. 

The  straight  sinus  is  formed  by  the  union  of  the  inferior  longitudinal  sinus 
with  the  veins  of  Galen.  It  is  situated  at  the  junction  of  the  falx  cerebri  with  the 
tentorium  cerebelli,  and  terminates  at  the  internal  occipital  protuberance,  whence 
it  is  continued  as  the  left  lateral  sinus.  It  is  triangular  on  section  and  increases 
in  size  as  it  passes  backward.  It  receives  veins  from  the  tentorium  cerebelli 
and  the  upper  surface  of  the  cerebellum  (the  superior  cerebellar).  Its  direction 
is  downward  and  backward. 

The  occipital  sinus  is  formed  by  the  union  of  two  small  veins  (marginal 
sinuses)  wliicli  pass  around  tlie  lateral  margins  of  the  foramen  magnum  and  com- 
municate with  the  sigmoid  portion  of  the  lateral  sinus  near  the  jugular  foramen 
and  with  the  posterior  spinal  veins.  It  j)asses  along  the  attached  mar<2:in  of  the 
falx  cerebelli  to  the  internal  occipital  j)rotuberanee,  where  it  empties  into  the  tor- 
cular  Ileropliili.  It  may  emj)ty  into  one  of  the  lateral  sinuses  or  into  the  straight 
sinus.  It  receives  veins  from  the  tentorium  cerebelli  and  cerebellum,  communi- 
cating also  with  the  vertebral  veins  and  the  anterior  spinal  plexus. 

The  sinus  alae  parvae,  or  spheno-parictal  sinus,  one  of  the  j)aire(l  sinuses, 
occui)ies  a  groove  on  the  inferior  surface  of  the  lesser  wing  of  the  sphenoid  lK)ne, 
and  runs  tlirou<i:li  the  i^pJtrnoid  fold  of  the  dura  mater.  This  fold  is  attaeluHl  to 
the  base  (»f  the  lesser  win^  of  the  s|»henoi(l  bone,  and  is  continuous  with  the 
dura  matci-  at  its  attachment  to  the  anterior  elinoid  process.  It  empties  into 
the  cavernous  sinus,  and  often  receives  the  fronto-sphenoid  veins  of  the  diploe  as 
tributaries. 
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The  cavernous  sinuses  are  situated  along  the  sides  of  the  body  of  the 
sphenoid  bone,  and  extend  from  beneath  the  anterior  clinoid  processes  to  the 
apices  of  the  petrous  portions  of  the  temporal  bones.  The  outer  wall  of  the  sinus 
— the  most  distinct — contains  the  third  and  fourth  nerves  and  the  ophthalmic 
division  of  the  fifth,  while  the  inner  wall  contains  the  internal  carotid  artery,  the 
sixth  nerve„  and  the  cavernous  plexus  of  the  sympathetic.  **Tillaux  alludes  to 
some  cases  of  aneurysmal  communication  between  the  internal  carotid  artery  and 
the  sinus ;  the  signs  of  such  lesion  are  dilatation  of  the  ophthalmic  vein  and  a  pul- 
satory swelling  behind  the  internal  angular  process  of  the  fi-ontal  bone  "  (Owen). 
The  endothelial  lining  membrane  of  the  sinus  prevents  the  blood  from  coming  into 
contact  with  the  nerves  and  artery.  Practically  speaking,  the  inner  wall  of  the 
sinus  does  not  exist  as  a  distinct  lamella,  but  is  formed  by  the  structures  pre- 
viously enumerated  as  being  contained  therein.  Section  of  the  sinus  discloses 
numerous  bands  and  spaces  on  its  interior — hence  its  name.  The  nerves  which 
occupy  the  outer  wall  of  the  sinus  observe  the  same  order,  both  from  above  down- 
ward and  from  within  outward,  in  which  they  have  been  mentioned.  Of  the 
structures  occupying  the  inner  wall,  the  sixth  nerve  is  the  most  external.  The 
sinus  receives  the  ophthalmic  vein  in  front,  and  the  sinus  alae  parva)  above  the 
third  nerve.  It  communicates  with  its  fellow  by  means  of  the  circular  sinus,  and 
divides  posteriorly  (at  the  apex  of  the  petrous  portion  of  the  temporal  bone)  into 
the  superior  and  inferior  petrosal  sinuses.  It  receives  the  middle  cerebral  veins 
and  those  from  the  basilar  surface  of  the  frontal  lobe,  communicating  with  the 
pterj^goid  plexus  of  veins  by  means  of  the  Vesalian  vein,  which  runs  through  the 
Vesalian  foramen  in  the  greater  wing  of  the  sphenoid  bone.  It  also  communicates 
with  the  internal  jugular  vein  through  the  venous  plexus  surrounding  the  petrous 
portion  of  the  internal  carotid  artery,  and  with  the  pterygoid  and  pharyngeal 
plexuses  of  veins  by  means  of  veins  which  run  through  the  foramen  ovale  and 
the  foramen  lacerum  medium. 

Infective  material  may  reach  the  cavernous  sinus  from  the  scalp  through  the 
supra-orbital  or  frontal  and  ophthalmic  veins,  and  through  the  fronto-si)henoid 
diploic  vein  and  the  sinus  ate  parvai ;  from  the  orbit  through  the  ophthalmic 
vein ;  and  from  the  i)terygo-maxillary  region  through  the  vein  of  Vesalius  and 
emissarj'  veins  which  pass  through  the  foramina  at  the  base  of  the  skull. 

Relations  of  the  cavernous  sinus  to  the  Gasserian  ganglion. — But  one  of  the 
cavernous  sinuses  should  be  opened  at  this  stage  of  the  dissection,  the  opening  of  the 
other  being  deferred  until  the  nerves  which  run  in  the  walls  of  the  sinus  to  enter 
the  orbit  have  been  traced.  Ui)on  oi)ening  the  cavernous  sinus  it  will  be  seen  to 
occupy  an  interval  between  the  endosteal  and  meningeal  layers  of  the  dura  mater, 
as  is  the  case  with  the  other  sinuses.     In  this  inter\'al  Meckel's  space,  which  is 
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occupied  by  the  Gasserian  ganglion,  may  also  be  demonstrated  at  this  time.  The 
comparatively  intimate  relation  existing  between  the  sinus  and  the  ganglion  should, 
therefore,  be  borne  in  mind  when  attempting  to  remove  the  ganglion  for  relief 
of  trifacial  neuralgia,  otherwise  the  sinus  might  be  injured ;  an  accident  of  this 
kind,  it  is  hardly  necessary  to  say,  might  be  serious. 

The  circular  sinus,  through  which  the  two  cavernous  sinuses  communicate, 
surrounds  the  pituitary  body.  The  anterior  half  is  larger  than  the  posterior,  and 
in  advanced  life  is  larger  than  in  early  life.  At  times  one-half  is  absent.  It 
receives  veins  from  the  pituitary  body  and  the  neighboring  bone  and  dura  mater. 

The  superior  and  inferior  petrosal  sinuses  are  the  terminal  divisions  of  the 
cavernous  sinus.  The  superior  petrosal  sinus  runs  in  a  small  groove  in  the  superior 
edge  of  the  petrous  portion  of  the  temporal  bone,  in  the  margin  of  the  tentorium 
cerebelli.  It  terminates  in  the  lateral  sinus  at  the  point  where  the  sigmoid  portion 
of  the  sinus  begins.  At  its  origin  it  is  crossed  by  the  fourth  nerve,  and,  in  turn, 
crosses  the  fifth  nerve.  It  receives  some  of  the  inferior  cerebral  and  superior 
cerebellar  veins,  a  vein  from  the  middle  ear  which  makes  its  exit  through  the 
petro-squamous  suture,  and  some  diploic  veins. 

The  inferior  petrosal  sinus,  which  is  shorter  and  wider  than  the  superior,  runs 
in  the  groove  formed  by  the  junction  of  the  inferior  border  of  the  petrous  portion 
of  the  temporal  with  the  basilar  process  of  the  occipital  bone,  and  at  the  jugular 
foramen  empties  into  the  commencement  of  the  internal  jugular  vein.  The 
terminal  portion  of  the  inferior  petrosal  sinus  separates  the  glosso-pharjmgeal  from 
the  pneumogastric  and  spinal  accessorj'^  nerves.  It  receives  some  of  the  inferior 
cerebellar  veins  and  some  from  the  medulla  oblongata  and  pons ;  veins  from  the 
internal  ear  which  make  their  exit  by  way  of  the  aqueductus  vestibuli  and 
aqueductus  cochlea*  also  empty  into  it. 

The  transverse  sinus,  through  which  the  inferior  petrosal  sinuses  commu- 
nicate witli  each  other,  j)asses  across  the  hasihir  j>rocess  of  the  occipital  l>one.  It 
extends  inferiorly  as  far  as  the  anterior  margin  of  the  foramen  magnum,  where  it 
comnninicates  with  the  anterior  spinal  veins.  Tlie  sixth  pair  of  nen'es  pass 
tlu'ougli  it.  Some  authors  describe  the  transverse  sinus  as  a  plexus  of  veins 
(basilar  j)lexus). 

Blood  Supply. — The  l)loo<l  suj)ply  of  the  dura  mater  is  derived  fnnn  the 
menin^c^al  artt^'ies,  though  the  chief  function  of  these  vessels  is  to  supply  the  bones 
of  the  cranium.  These  arteries  comprise  practically  three  sets, — an  anterior,  a 
middle,  and  a  ))()sterior, — and  in  \hv  drii-d  skull  their  course  can  readily  be  traced 
by  followinir  the  ^rrooves  in  the  hones  which  they  occupy.  The  meningeal  arteries 
are  accom])anie(l  l»v  relatively  small  veins. 

Nkkvk  SrppLY. — The  nerve  sui>i»ly  of  the  dura  mater  is  derived  from  the 
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Gasserian  ganglion,  the  first,  second,  and  third  divisions  of  the  trigeminal  or 
fifth,  the  pneumogastric,  the  hypo-glossal,  and  the  sympathetic  ner\^es. 

Dissection. — Before  studying  the  courses  of  the  meningeal  arteries,  which 
necessitates  stripping  the  dura  mater  from  the  skull,  examine  the  cranial  nerves 
as  they  pass  through  the  foramina  at  the  base  of  the  skull.  The  dura  mater 
should  then  be  disposed  of  in  the  foregoing  manner. 


INTRA-CRANIAL  COURSE  AND  MODE  OF  EXIT  OF  THE  CRANIAL 

NERVES. 

Coverings. — ^In  tracing  the  cranial  nerves  to  their  exit  through  the  foramina 
at  the  base  of  the  skull,  observe  that  each  pair  of  ner\'es  receive  investments  from 
all  three  membranes  of  the  brain.  The  coverings  derived  from  the  dura  mater 
and  the  pia  mater  are  continuous  with  the  sheaths  of  the  nerv^e,  while  that  from 
the  arachnoid  terminates  as  the  nerves  enter  the  dura  mater. 

Entuneration. — The  names  of  the  twelve  pairs  of  nerves,  mentioned  from 
before  backward,  are  :  The  olfactory,  the  optic,  the  oculo-motor,  the  pathetic,  the 
trifacial,  the  abducent,  the  facial,  the  auditory,  the  glosso-pharj'ngeal,  the 
pneumogastric,  the  spinal  accessory,  and  the  hypo-glossal  nerves. 

"The  olfactory  nerves,  the  first  pair,  consist  of  the  olfactorj'  tracts  and  bulbs, 
and  have  been  removed  with  the  brain  and  their  branches  divided.  Strictly 
speaking,  the  olfactory  bulb  and  tract  are  to  be  regarded  as  portions  of  the  brain. 
Arising  from  the  lower  surface  of  the  olfactory  bulb  are  some  twenty  filaments, — 
the  real  olfactory  nerves, — which  are  arranged  in  two  rows,  an  inner  and  an 
outer.  They  supply  the  upper  portions  of  the  septum  and  the  outer  wall  of  the 
nose  respectively,  and  terminate  in  cells  in  the  mucous  membrane.  By  carefully 
separating  the  dura  mater  from  the  grooves  in  the  base  of  the  skull  on  each  side 
of  the  crista  galli,  these  real  olfactory  nerv^es  may  be  seen  running  through  the 
foramina  in  the  cribriform  plate  of  the  ethmoid  bone. 

The  optic  nerves,  the  second  pair,  pass  through  the  optic  foramina  accom- 
panied by  the  ophthalmic  arter^^ 

The  oculo-motor  nerves,  the  third  pair,  pierce  the  dura  mater  near  the  ante- 
rior clinoid  processes,  and  enter  the  outer  wall  of  their  respective  cavernous  sinuses. 
In  this  situation  they  lie  above  the  fourth  nerve  and  the  ophthalmic  branch  of  the 
fifth.  They  enter  the  orbits  through  the  sphenoid  fissures,  and  here  lie  below  the 
fourth  nerve  and  part  of  the  ophthalmic.  They  next  divide  into  two  branches, 
which  pass  between  the  heads  of  the  external  recti  muscles,  separated  from  each 
other  by  the  nasal  branches  of  the  ophthalmic  nerves ;  they  supply  all  the 
extrinsic  muscles  of  the  eyeball  with  the  exception  of  the  superior  oblique  and 
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external  rectus,  and  also  supply  the  circular  muscular  fibers  of  the  iris  and  the 
ciliary  muscle. 

The  pathetic  nerves  (trochlearis),  the  fourth  and  smallest  pair  of  cranial 
nerves,  pierce  the  dura  mater  near  the  free  edge  of  the  tentorium  cerebelli,  a  little 
behind  the  posterior  clinoid  processes  and  above  the  oval  openings  for  the  fifth 
nerves.  Each  enters  the  outer  wall  of  its  respective  cavernous  sinus,  where  it 
lies  below  the  third  nerve  and  above  the  ophthalmic  nerve,  and  passes  into  the 
orbit  through  the  sphenoid  fissure,  in  which  it  lies  above  the  third  nerve  and 
the  ophthalmic  division  of  the  fifth.  It  supplies  the  superior  oblique  or  troch- 
learis muscle. 

The  trifacial  nerves,  the  fifth  pair,  have  two  roots, — ^a  larger  sensory  and  a 
smaller  motor, — and  pass  through  an  oval  opening  in  the  dura  mater  beneath  the 
free  border  of  the  tentorium  cerebelli.  Above  the  fifth  nerve  is  the  fourth  nerve, 
and  below  it  are  the  apex  of  the  petrous  portion  of  the  temporal  bone  and  the  inter- 
nal auditory  meatus.  Upon  the  larger  or  sensory  root  is  the  Gasserian  ganglion, 
which  can  not  be  seen  until  the  dura  mater  is  raised  from  the  base  of  the  skull. 
Its  description  will  therefore  be  deferred  until  this  has  been  done.  The  ophthalmic 
branch  of  the  trifacial  nerve  is  exposed,  and  is  seen  running  through  the  outer  wall 
of  the  cavernous  sinus,  where  it  lies  beneath  the  fourth  nerve.  It  divides  into  three 
branches, — the  lacrymal,  frontal,  and  nasal, — after  which  it  enters  the  orbit  by 
way  of  the  sphenoid  fissure.  In  the  wall  of  the  sinus  the  ophthalmic  branch  is 
joined  by  filaments  from  the  carotid  plexus  of  the  sympathetic  nerve,  communicat- 
ing with  the  third,  fourth,  and  sixth  nerves,  and  giving  off"  a  recurrent  branch 
which  passes  backward  between  the  layers  of  the  tentorium  cerebelli. 

The  abducent  nerves,  the  sixth  pair,  pierce  the  dura  mater  behind  the  body 
of  the  sphenoid  bone  immediately  below  the  posterior  clinoid  processes,  and  pass 
through  the  transverse  sinus.  Each  then  courses  along  the  inner  wall  of  the  cav- 
ernous sinus  to  the  outer  side  of  the  internal  carotid  artery,  and  enters  the  orbit  by 
way  of  the  sphenoid  fissure,  lying  between  the  ophthalmic  vein  and  the  inferior 
branch  of  the  oculo-niotor  nerve.  It  supplies  the  external  rectus  muscle,  between 
the  two  heads  of  which  it  passes.  Within  the  wall  of  the  cavernous  sinus  it  is 
joined  by  filaments  from  the  carotid  jVicxus  of  the  sympathetic  nerve. 

The  facial  nerves,  the  seventh  pair,  leave  the  cranial  cavity  by  way  of  the 
internal  auditory  meatus.  Each  nerve  is  accompanied  by  the  pars  intermedia 
of  Wrisherg,  tlie  auditory  nerve,  and  the  auditory  arterv'.  At  the  bottom  of  the 
meatus  it  enters  the  facial  or  FaIIoi)ian  canal.  (For  a  description  of  the  course 
of  the  nerve  throut^li  the  facial  canal  see  the  Dissection  of  the  Internal  Ear.) 
It  lies  witliin  the  meatus,  first  to  the  inner  side  of,  and  then  directly  over,  the 
auditory  nerve. 
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The  auditory  nerves,  the  eighth  pair,  leave  the  cranial  cavity  through  the 
internal  auditory  meatuses  in  company  with  the  auditory  arteries,  the  facial  nerves, 
and  the  pars  intermedia.  Reacliing  the  bottom  of  the  meatus  each  norve  divides 
into  two  branches,  the  rncblcar  and  the  vestibular,  for  the  supply  of  the  cochlea, 
tlie  vestibule,  and  the  semicircular  canals. 

The  glosso-pharyngeal  nerves,  the  ninth  pair ;  the  pneumogastric  (vague), 
the  tenth  pair ;  and  the  spinal  accessory,  the  eleventh  pair,  leave  the  cranial 
cavity  by  way  of  the  jugular  or  i>osti3rior  lacerated  foramen,  passing  through  its 
middle  compartment.  The  glosso-pharyngeal  nerves  have  a  separate  sheath  of 
dura  mater  and  arachnoid,  and  lie  in  front  of  the  pneumogastric  and  spinal 
accessory  nerves.  The  last-mentioned  two  have  a  sheath  of  dura  mater  conamon 
to  both,  but  they  have  separate  sheaths  of  arachnoid.  The  spinal  accessory  nerve 
is  made  up  of  two  parts :  a  smaller  or  accessory  portion  (accessory  to  the  pneimio- 
gastric  nerve),  which  runs  with  the  pneumogastric,  and  a  spinal,  which  arises 
from  the  spinal  cord,  and  is  by  far  the  larger  portion.  The  latter  enters  the 
cranial  cavity  through  the  foramen  magnum  and  joins  the  accessory  portion 
shortly  after  the  latior  enicTgcs  from  the  medulla. 

The  hypo-glossal  nerves,  the  twelfth  pair,  leave  the  cranial  cavity  through 
the  anterior  condyloid  foramiiia. 

The  internal  carotid  artery. — When  the  cavernous  sinus  has  been  laid  open 
and  the  nerves  within  its  wall  exposed,  carefully  examine  the  internal  carotid 
artery  running  in  the  inner  wall  of  the  sinus  before  disturbing  the  dura  mater 
further.  After  its  exit  from  the  carotid  canal,  the  curves  which  the  arterj'  makes 
in  rftaching  the  brain  can  now  be  seen  to  the  best  advantage.  Having  emerged 
from  the  carotid  canal  tlie  artery  turns  upward,  passing  toward  the  posterior 
clinoid  process.  It  next  runs  forward  through  the  inner  wall  of  the  sinus  to 
reach  the  inner  side  of  the  anterior  clinoid  process,  where  it  again  turns  upward 
and  pierces  the  dura  mater  on  the  inner  aspect  of  the  anterior  clinoid  process ;  just 
before  piercing  the  dura  mater  it  gives  off  the  ophthalmic  branch.  The  cranial  or 
terminal  portion  thus  makes  two  bends,  which  give  it  the  shape  of  the  letter  S. 
Running  along  with  the  artery  and  external  to  it  is  the  abducent  (sixth)  nerve. 
The  lining  membrane  of  the  sinus  alone  separates  both  the  artery  and  the  nerve 
from  the  interior  of  the  sinus.  Within  the  walls  of  the  sinus  the  artery  gives  off 
branches  known  as  the  arterise  receptaculi,  which  supply  the  walls  of  the  sinus, 
the  pituitary  body,  the  Gasserian  ganglion,  and  the  dura  mater  (through  the 
anterior  meningeal).  It  is  surrounded  by  filaments  of  the  sympathetic  nerve 
which  form  two  plexuses,  the  carotid  on  the  outer  and  the  cavernous  on  the  inner 
side  of  the  artery.  The  former  plexus  communicates  with  the  abducent  nerve 
and  the  Gasserian  and  Meckel's  ganglia ;  the  latter  communicates  with  the  oculo- 
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motor,  pathetic,  and  ophthalmic  nerves,  and  furnishes  the  sympathetic  root  to  the 
ophthalmic  or  lenticular  ganglion. 

Dissection. — ^The  dura  mater  should  now  be  dissected  from  the  sides  and 
base  of  the  skull ;  it  will  be  found  closely  adherent  to  the  latter,  requiring  care  in 
its  removal  in  order  to  avoid  injuring  the  following  structures :  The  Gasserian 
ganglion,  the  superior  and  inferior  maxillary  nerves,  which  are  branches  fix>m 
the  ganglion,  th^  large  superficial  petrosa;l,  the  external  superficial  petrosal 
when  present,  and  the  motor  root  of  the  trifacial  nerve.  The  last  and  the  latge 
superficial  petrosal  nerve  run  beneath  the  ganglion. 

The  Gasserian  ganglion  occupies  a  depression  on  the  superior  sui^ice  of  the 
petrous  portion  of  the  temporal  bone  near  the  apex,  and  rests  to  a  slight  extent  on 
the  cartilage  filling  the  middle  lacerated  foramen.  It  holds  an  intimate  relation, 
therefore,  to  both  the  internal  carotid  artery  and  the  cavernous  sinus.  It  is  cres- 
centic  in  outline,  its  concavity  being  directed  backward  and  its  convexity  forward 
and  outward,  and  it  mea^ures  about  one-half  of  an  inch  in  width.  Its  upper  and 
lower  surfaces  are  slightly  convex.  It  occupies  an  interval  between  the  endosteal 
and  meningeal  layers  of  the  dura  mater  {MeckeV%  8paee\  and  for  this  reason  the 
endosteal  layer  of  the  dura  mater  must  be  divided  in  attempting  its  removal 
through  the  side  or  base  of  the  skull.  From  the  convexity  of  the  ganglion  arise 
the  ophthalmic,  superior  maxillary,  and  inferior  maxillary  nerves,  the  first  two 
being  sensory  nerves  throughout.  The  inferior  maxillary  nerve  is  sensory  until  it 
reaches  the  outside  of  the  skull ;  here  it  is  joined  by  the  motor  root  of  the  trifacial 
nerve,  which  leaves  the  cranial  cavity  with  it  by  way  of  the  foramen  ovale ;  the 
inferior  maxillary  thus  becomes  a  mixed  nerve. 

The  superior  maxillary  nerve,  intermediate  in  size  between  the  ophthalmic 
and  the  inferior  maxillary,  leaves  the  cranium  by  way  of  the  foramen  rotundum. 

The  inferior  maxillary  nerve,  the  largest  branch  of  the  fifth,  leaves  the 
cranial  cavity  by  way  of  the  foramen  ovale  which  also  transmits  the  small  super- 
ficial petrosal  nerve  and  the  small  meningeal  artery. 

Intra-cranial  neurectomy  of  the  superior  and  inferior  maxillary  nerves. — 
This  is  one  of  the  operations  for  relief  of  trifacial  neuralgia,  and  is  performed  in 
the  following  manner :  An  fi-shaped  flap  is  made  over  the  temporal  r^ion, 
beginning  near  the  tragus  of  the  auricle  and  carried  upward  to  about  the  level  of  the 
temporal  ridge,  ending  near  the  external  angular  process  of  the  frontal  bone.  All 
the  structures  down  to  the  bone  are  divided.  They  include  the  skin  and  superficial 
fascia,  the  attrahens  aurem  muscle,  the  temporal  branches  of  the  facial  and  auriculo- 
temjxjral  nerves,  the  anterior  and  posterior  temporal  arteries  and  veins,  the  occi- 
pito-frontalis  aponeurosis,  the  areolar  tissue  layer,  the  temporal  fascia  and  muscle, 
the  deep  temporal  vessels,  and  the  periosteum.     The  bone  is  then  cut  through  in 
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the  line  of  the  original  incision,  preferably  with  an  instrument  specially  con- 
structed for  this  purpose.  Care  must  be  taken  to  avoid  injuring  the  membranes 
of  the  brain.  An  elevator  is  introduced  beneath  the  bone  after  it  has  been 
cut  through  along  the  whole  line  of  the  incision,  and  the  entire  flap  is  forced 
outward  and  downward.  The  bone  will  fracture  between  the  ends  of  the  oval 
incision  a  little  above  the  line  of  the  zygomatic  arch.  The  bone  and  soft 
structures  should  be  reflected  as  one  flap  in  thus  exposing  the  dura  mater  of  the 
brain.  When  the  middle  meningeal  artery  lies  in  a  canal  in  the  temporal  and 
parietal  bones,  it  may  be  torn  in  forcing  the  flap  downward.  This  necessitates 
tying  the  vessel  or  plugging  the  canal  for  the  vessel  with  gauze,  as  the  bleeding 
would  be  severe.  The  dura  mater  is  separated  from  the  floor  of  the  middle  cranial 
fossa,  and  when  the  brain  is  lifted  upward,  the  superior  and  inferior  maxillary 
divisions  of  the  fifth  or  trifacial  nerve  will  be  exposed.  As  much  as  possible  of 
both  nerves  is  then  excised,  and  the  distal  ends  pushed  through  their  respective 
foramina  of  exit.  The  operation  is  completed  by  repositing  the  flap  of  bone,  sutur- 
ing the  soft  parts,  and  dressing  the  wound. 

Removal  of  the  Gasserian  ganglion. — In  removing  the  Gasserian  ganglion 
one  of  two  routes  can  be  selected,  either  through  the  side  of  the  skull  or  through 
its  base ;  the  latter  method  was  first  practised  by  Mr.  Rose.  In  the  former  method, 
by  far  the  most  preferable,  an  osteo-plastic  resection  of  the  side  of  the  skull  is 
made,  similar  to  that  in  the  previous  operation.  The  flap  of  bone  includes 
part  of  the  frontal,  greater  wing  of  the  sphenoid,  parietal,  and  the  squamous 
portion  of  the  temporal  bone.  After  the  superior  and  inferior  maxillary  nerves 
are  exposed,  they  should  be  traced  backward  to  the  Gasserian  ganglion ;  this 
is  lodged  in  a  depression  near  the  apex  of  the  petrous  portion  of  the  temporal 
bone,  in  a  space  (Meckel s)  situated  between  the  two  layers  of  the  dura  mater. 
The  outer  layer  of  the  dura  mater  should  be  incised,  and  the  ganglion  removed. 
The  inferior  and  superior  maxillary  divisions  of  the  trifacial  nerve  are  then 
resected  up  to  their  point  of  exit  from  the  skull,  and  the  distal  ends  pushed 
through  their  respective  foramina.  The  inferior  maxillary  nerve  leaves  the 
skull  through  the  foramen  ovale ;  the  superior  maxillary  ner\"e  through  the  fora- 
men rotundum.  The  osteo-plastic  flap  is  then  replaced  and  the  wound  closed. 
The  first  steps  of  this  and  the  succeeding  operation  will  be  greatly  facilitated 
by  the  use  of  an  electric  headlight  attached  to  a  head-band. 

In  the  second  method  the  first  step  consists  of  dissecting  up  a  flap  of  skin, 
superficial  and  deep  fascia  from  the  side  of  the  face,  and  exposing  the  zygoma, 
taking  care  not  to  wound  the  parotid  duct.  The  zygoma  should  \)e  sawed 
through  at  each  end  and  turned  down,  along  with  the  masseter  muscle.  Next 
divide  the  coronoid  process  of  the   inferior   maxilla  and  turn  it  upward  wiih 
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the  temporal  muscle ;  this  exposes  the  internal  maxillary  artery  and  pterygoid 
muscles.  The  internal  maxillary  artery  should  be  tied  at  two  points  and 
divided.  The  external  pterygoid  muscle  should  then  be  carefully  detached  from 
its  origin,  thus  exposing  the  inferior  maxillary  nerve  as  it  emerges  from  the 
foramen  ovale,  which  is  the  point  at  the  base  of  the  skull  to  be  attacked  with 
the  trephine.  If  the  inferior  maxillary  nerve  has  not  been  removed  by  a 
previous  operation,  it  acts  as  an  important  guide  in  locating  the  foramen.  The 
eminentia  articularis  and  the  root  of  the  pterygoid  process  are  additional  guides, 
the  foramen  being  usually  just  in  front  of  a  transverse  line  drawn  through 
the  eminence,  and  immediately  behind  the  root  of  the  external  pterygoid 
plate.  When  the  foramen  has  been  clearly  exposed,  apply  a  small  trephine, 
one-half  of  an  inch  in  diameter,  to  the  base  of  the  skull  and  remove  a  button 
of  bone  which  includes  the  margin  of  the  foramen.  The  proximity  of  the  fora- 
men to  the  carotid  canal  renders  this  step  a  very  important  one.  The  disc  of 
bone  having  been  removed,  the  exposed  dura  mater,  which  bulges  more  or  less 
into  the  trephine  hole,  should  be  opened  and  the  inferior  maxillary  nerve,  if  not 
already  exposed,  sought.  When  found,  it  is  traced  to  the  Gasserian  ganglion, 
which  is  then  removed  piecemeal.  The  operation  is  completed  by  replacing  the 
tissues  in  as  nearly  the  normal  position  as  possible ;  the  zygoma  and  the  bone  on 
each  side  of  it  are  drilled  and  sutured,  drainage  is  introduced,  and  the  wound 
closed.  The  button  of  bone  is  not  replaced.  Extreme  care  should  be  exercised 
throughout  this  operation,  which  is  one  of  great  magnitude.  The  nutrition  of 
the  eyeball  may  be  so  seriously  affected  as  to  result  in  its  destruction. 

Dissection. — To  continue  the  dissection,  divide  the  larger  or  sensor)'  root  of 
the  trifacial  nerve,  lift  the  Gasserian  ganglion,  and  displace  it  forward  and  down- 
ward so  as  to  better  expose  the  smaller  motor  root  and  the  large  superticial 
petrosal  nerve,  botli  of  which  lie  beneath  the  ganglion.  The  motor  r(X)t  of  the 
trifacial  nerve  can  be  traced  to  the  foramen  ovale,  where,  with  the  inferior 
maxillarv  nerve,  it  makes  its  exit  from  the  skull. 

The  large  superficial  petrosal  nerve  arises  from  the  geniculate  ganglion  of 
the  facial  nerve,  and  will  be  seen  emerging  from  the  hiatus  Fallopii.  Thence  it 
runs  in  a  small  groove  on  the  side  of  the  superior  surface  of  the  i>etrous  ])ortion  of 
the  temj)oral  l)one  to  roach  the  cartilage  wliich  fills  the  middle  lacerated  foranu'i 
It  j)ierces  the  cartilage  and  is  joined  by  the  great  deep  petrosal  nerve  from  the 
carotid  plexus  of  the  sympathetic,  thus  forming  the  Vidian  ners^e. 

The  small  superficial  petrosal  nerve  arises  from  the  facial  nerve,  emerges  from 
the  facial  canal  by  way  of  a  small  foramen  situated  external  to  the  hiatus  Fallopii, 
passes  to  the  foramen  ovale,  and  joins  the  otic  ganglion.  Occasionally  it  passes 
through  a  small  foramen  situated  between  the  foramina  ovale  and  spinosum. 
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The  external  superficial  petrosal  nerve  leaves  the  facial  nerve  and  canal  by 
way  of  a  small  foramen  placed  external  to  that  for  the  small  superficial  petrosal 
nerve,  on  its  way  to  join  the  plexus  of  the  sympathetic  upon  the  middle  meningeal 
artery.  This  nerve  is  seldom  found  in  the  dissection  of  the  interior  of  the  base  of 
the  cranium,  for  in  lifting  up  the  endosteal  layer  of  the  dura  mater  the  petrosal 
nerves  are  very  apt  to  be  severed  unless  the  utmost  care  is  observed. 

The  Meningeal  Arteries — the  anterior,  the  middle,  the  small,  and  the 
osterior  meningeal — run  between  the  skull  and  the  dura  mater,  and  are  apt  to 
be  destroyed,  or  at  least  cut,  when  removing  the  dura  mater;  notwithstanding 
this  they  can  be  traced  by  the  grooves  in  the  bones  which  they  occupy.  The 
greater  part  of  the  anterior  branch  of  the  middle  and  the  terminal  part  of  the 
posterior  meningeal  arteries  have  been  observed  when  removing  the  calvaria. 

The  middle  meningeal  artery. — The  largest  and  most  important  of  the 
meningeal  arteries  is  the  middle.  As  seen  when  dissecting  the  pterygo-maxiHary 
region,  both  this  and  the  small  meningeal  are  branches  of  the  internal  maxillary 
artery.  The  middle  meningeal  artery  runs  between  the  two  roots  of  the  auriculo- 
temporal nerve  and  enters  the  cranial  cavity  by  way  of  the  foramen  spinosum ; 
it  occupies  a  groove  in  the  greater  wing  of  the  sphenoid  bone,  and  almost 
immediately  divides  into  two  branches,  the  anterior  and  the  posterior.  Small 
branches  of  the  middle  meningeal  artery  pierce  the  cranial  bones  and  anastomose 
with  the  vessels  of  the  scalp. 

The  anterior  branch  runs  through  a  groove  across  the  great  wing  of  the  sphe- 
noid, and  continues  into  another  groove  in  the  anterior  inferior  angle  of  the  parietal 
bone.  The  commencement  of  this  latter  groove  for  a  distance  of  one-fourth  to  one- 
half  of  an  inch  is  often  bridged  over  by  a  thin  plate  of  bone,  and  is  thus  converted 
into  a  canal.  The  vessel  continues  along  the  groove  near  the  anterior  border  of 
the  parietal  bone,  runs  almost  parallel  with  the  coronal  suture  to  within  a  short 
distance  of  the  superior  longitudinal  sinus,  and  gives  oflF  branches  which  run 
upward  to  the  vertex  and  backward  toward  the  occipital  bone.  The  sinus 
alse  parvse  or  spheno-parietal  venous  sinus  at  times  accompanies  the  artery  for  a 
part  of  its  course,  and  may  consequently  be  injured  in  fracture  or  during  the 
manipulations  of  the  surgeon. 

The  posterior  branchy  the  smaller  of  the  two,  crosses  the  squamous  portion  of 
the  temporal  bone  along  the  line  of  junction  of  the  squamous  with  the  petrous  por- 
tion, and  then  upon  the  posterior  inferior  angle  of  the  parietal  bone,  where  it 
divides  into  its  branches. 

Eztra-dural  hemorrhage. — From  the  relation  which  the  anterior  branch 
of  the  middle  meningeal  artery  holds  to  the  anterior  inferior  angle  of  the 
parietal  bone,  it  follows  that  fracture  of  this  part  of  the  skull  is  apt  to  result 
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in  hemorrhage,  which  would  be  located  between  the  bone  and  the  dura  mater. 
The  vessel  n^ay  be  injured  either  by  sharp  bony  spicula  or  by  the  sudden 
alteration  in  shape  to  which  the  skull  is  subjected  in  cases  of  severe  head  injury. 
It  has  already  been  noted  that  the  dura  mater  is  loosely  attached  to  the  vault 
of*the  cranium;  this  accounts  for  the  size  of  the  laige ^eictra^^ural  blood-clofaB 
occasionally  seen.  From  the  relation  of  this  brandi  to  ih»  motor  area  of  the 
brain  it  can  readily  be  understood  why  the  symptoms  consequent  upon  the 
pressure  of  an  extra-dural  clot  are  largely,  if  not  altogether,  motor.  These 
cases  constitute  an  especially  favorable  class  for  trephining,  which  should  be  done 
as  soon  as  the  diagnosis  is  made,  or  as  early  as  possible.  If  upon  the  removal 
of  the  clot  the  bleeding  has  not  ceased,  the  vessel  should  be  tied.  This  may 
necessitate  enlarging  the  original  trephine  opening  in  order  to  expose  the 
bleeding  points.  The  author  has  found  it  necessary  to  tie  both  the  anterior  and 
the  posterior  branch.  It  occasionally  happens  that  the  injury  to  the  middle 
meningeal  artery  occurs  on  the  opposite  side  to  that  upon  which  the  external 
lesion  exists. 

Point  for  trephining. — ^The  point  of  election  for  applying  the  trephine  in  a 
suspected  case  of  extra-dural  hemorrhage,  meningeal  in  origin,  is  at  a  point  one 
and  one-half  inches  behind  and  one  inch  above  the  external  angular  process  of  the 
frontal  bone.  When  a  simple  or  a  compound  depressed  fracture  is  associated  with 
the  hemorrhage,  the  trephine  should  be  applied  near  the  fracture.  To  reach  the 
posterior  branch  the  trephine  should  be  applied  immediately  below  the  parietal 
eminence,  and  on  the  same  horizontal  level  as  in  the  preceding  operation.  The 
opening  can  subsequently  be  enlarged  in  a  downward  or  backward  direction  and 
the  vessel  thus  brouglit  into  view. 

Branches  of  the  middle  meningeal  artery. — The  middle  meningeal  artery 
gives  off  branches  within  the  cranial  cavity  to  the  Gasserian  ganglion  :  a  petrosal 
branch,  which  enters  the  hiatus  Fallopii  to  supply  the  facial  nerv'c  and  anasto- 
moses with  the  stylo-raastoid  branch  of  the  posterior  auricular  arter}^ ;  a  lacrj'mal 
branch  which  enters  the  orbit  by  way  of  the  sphenoid  fissure,  or  by  a  separate 
canal  in  the  greater  wing  of  the  sphenoid  bone,  and  anastomoses  with  the  oph- 
thalmic artery ;  a  branch  to  the  tensor  tympani  muscle ;  and  branches  which 
leave  the  cranial  cavity  through  foramina  in  the  great  wing  of  the  sphenoid 
bone  to  anastomose  in  the  temporal  fossa  with  the  deep  temporal  arteries.  It  is 
accompanied  by  two  veins  which  empty  into  the  internal  maxillary  vein. 

The  anterior  meningeal  arteries  are  branches  of  the  ethmoid  arteries ;  they 
supply  the  dura  mater  of  the  anterior  cranial  fossa  in  the  region  of  the  median 
line.  One  of  the  arteria  receptaculi,  derived  from  the  cavernous  portion  of  the 
internal  carotid  artery,  supplies  the  dura  mater  of  the  middle  cranial  fossa.     It 
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anastomoses  with  the  middle  meningeal  artery,  and  it  also  receives  the  name 
of  anterior  meningeal.  The  dura  mater  of  the  middle  cranial  fossa  is  supplied 
chiefly  by  the  sinall  meningeal  artery,  a  branch  of  the  internal  maxillary,  which 
enters  the  cranial  cavity  by  way  cf  the  foramen  ovale,  and  one  or  two  branches 
from  the  ascending  pharyngeal  artery,  which  enter  the  cranial  cavity  through 
the  middle  lacerated  foramen. 

The  posterior  meningeal  arteries  are  the  cranial  branches  of  the  ascending 
pharyngeal,  the  occipital,  and  the  vertebral  arteries;  those  arising  from  the 
ascending  pharyngeal  and  the  occipital  artery  enter  the  cranial  cavity  by  way 
of  the  posterior  lacerated  or  jugular  foramen,  and  those  from  the  vertebral  artery 
by  way  of  the  occipital  foramen  (foramen  magnum)  ;  they  supply  the  dura  mater 
of  the  occipital  or  posterior  cranial  fossa. 

The  ascending  pharyngeal  artery  also  sends  a  meningeal  branch  through 
the  middle  lacerated  foramen,  and  an  occasional  one  through  the  anterior  condy- 
loid foramen. 

The  meningeal  veins,  with  the  exception  of  those  accompanying  the  middle 
meningeal  artery,  empty  into  the  sinuses. 
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Angles  of  mouth,  210 
Angular  a.,  638,  644,  608.  613. 
640 
anastomosis,  644 
convolution,   486,  489,  474. 

477 
gjTus,  489.        Vide  Angular 

Om  volution, 
vein,  35,  645 
Aniridia,  3(>8 
Annectant  gyri,  485 
Annular  synechia,  394 
IMjsterior,  395 
Annul  us  tym]>anicus,  403 
Anosmia,  'My2 

Ansa   hyiH>glossi   nerve,    66^   73, 
71 
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Ansa  Vieussenii,  85 
Anterior  cliam))er  of  eyeball.  Vide 
Cliamber  of  Eyelwll,  Anterior. 
Antero-lateral  fontanel,  584 
Anthelix.       Vide  Antihelix. 
Antihelix,  399,  660,  398.  661 
fossa,  399,  6(K),  398.  661 
Antitragicus  m.,  401.  663.  665 
Antitragus,  399,  660,  398.  661 
Antrum,  mastoid,  412,  413 
tre)>hining,  415 
of  Highmore,  312,  339.  350 
al)scess,  312 
cvsts,  315 
dropsy,  315 
empyema,  312 
mucocele,  312 
orifice,  298 
tumors,  312 
Anvil,  423.      Vide  Incus. 
Aorta,  129,  133,  137 
Aperture  of  larynx,  218 

superior,  237,  247,  250 
Ai)ex  of  lung,  18 
Aphasia.  503 

Aponeurosis,  palatine,  246,  242 
of  ocoii)ito-froiitalis  m.,  615, 

599.  627 
pharyngeal,  2.31,  229.  243 
supra-hyoid,  98 
Apoplexy,  drnger,  454 

intiTiial  CMiw^ule,  548 
A])]iaratus,    lacrvmal,    351,  350, 

355 
ApiN'udages  of  eye,  648 
Aqueduct  of  Svlvius,   537,  483. 

516.  528,  529 
Aqueiliictus  c(x*hlen.  434,  436 
orifice,  430 
vestibuli,  431 
orifice*,  430 
Aqueous  humor,  392 
Arachnoid,  4:^ 

mem))rnne  of  brain,  709 
removal,  43H 
Arantius,  ventricle,  544 
Arbor  vitu.%  567,  516 
Arch,  supra-orbital,  593 
zygomatic,  596 
fracture.  586 
Arches,  Ijranchial.  25 

vist«ral,  25 
Arcifonn  fibers,  su])erficial,  554 
Arcus  senilis,  364 
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Area,  dangerous,  of  eye,  368 
of  mnsoalar  sense  in  brain, 

500 
of  tactile  sensation  in  brain, 
500 
Areas  of  brain,  motor,  499,  501 
senaori-motor,  500 
sensory,  499,  501 
Areolar  tissue  of  eyelids,  652 

of  scalp,  616 
Aigyll  Robertson  pupil,  367 
Arnold's  ganglion,  691 

nerve,  81 
Arteria  aberrans,  147 

comes  nervi  pbrenioi,'66 
septum  narium,  643 
Arteri»  reoeptaouli,  729 
Arterial  blood  in  facial  vein,  647 
Arteries  at  base  of  brain,  452 
carotid,  23 

branches,  87 
diagram,  87 
cerebral,  anastomosis,  453 
ciliary,  336,  379 
of  brain,  445,  444 
of  ear,  665 

of  face,  640,  596,  608.  613 
of  larynx,  263 
of  neck,  ligation,  160 
of  orbit,  334 
of  scalp,  640,  588,  605,  608, 

613 
of  septum  of  nose,  643,  608, 
613,  640 
hemorrhage  from,  643 
of  thyroid  tfland,  126 
of  tongue,  105 
of  tonsil,  105 

subclavian,    diflferences    be- 
tween, 128 
to  brain,  peculiarities,  453 
Artery,  acromio-thoracic,  133 
alveolar,  684,  678 
angular,  (>38,  643,  608.  613, 
640 
anastomosis,  643 
anterior  auricnlnr,  608, 613, 
620.  640 
deep  temporal,  683,  678. 

682,  686 
dental,  676 
meningeal,  734 
superior  dental,  684,  686 
temporal,  (U)6,603,608. 
613.  640 
anastomosis,  606 
aorta,  129,  133 
ascending  c^rviail,  78,  79 
frontal,  447 
parietal,  447 
pharyngeal,  105 
auditory,  internal,  450 
auricular,  95 

anterior,  606,  608,  613, 
620,  640 
anastomosis,  606 
deep,  (><J,  682 
of  post -auricular,  96 
posterior,    96,    (506,    50, 
70.  71,  78.  79, 
203.    603.   608, 
613.   620.   640, 
678 


Artery,  aorioular,  ana8tomo8is,606 
branches,  96 
relations,  96 
axillary,  133 

basilar,  449,  450,  137.  444. 
452 
branches,  450 
bnocal,  684,  67Br  68a.  695 
carotid,  common,  61,  62,  74, 
39.  41,  70.  78. 
129,  133,   164. 
174,  177.  229 
aneurysm,  75 
course,  74 
irregularities,  186 
ligation,  75,  179 
collateral  drou- 
lation,     185, 
133 
line  for,  20.27,67. 

623 
operation  to  expose, 

182 
position,  18 
reUtions,  74,  180 
external,  62,  50. 70, 78. 
105.  133,    177. 
229,  678.   682. 
686 
branches,  86 
irregularities,  187 
ligation,  186 

collateral  circu- 
lation, 187 
line  for,  86,  20.  67 
operation  to  expose, 

183 
relations,  86 
internal.   62,   119.  445, 
729,  50.  70.  78. 
79.    133.    229. 
334,  343.  405. 
444^  452,  715 
course,  729 
irregularities,  196 
ligation,  195 

collateral  circu- 
lation, 196 
line  for,  20,  67 
operation  to  expose, 

183 
relations,  119,  196 
central,  of  retina,  336,  380, 

384 
cerelx^llar,  anterior,   inferior, 
450,  444,  452 
posterior,    inferior,    449, 
444,  452 
anastomosis,  450 
superior,  450,  444,  452 
cerebral,  anterior,  446,  444, 
452,  513 
anastomosis.  446 
middle,    146,  444,  447, 
452 
branches,  440 
posterior,  453,  444.  452 
anastomosis,  453 
cervical,  ascending,  144,  70, 
78,  79,  138 
anastomosis,  145 
deep,  147 

anastomosis,  147 


Arteiy,  cervical,  snperfiouu,  69, 
146,  133 
transverse,  146<       VHb 
Artery,   TnuDsveraalis 
OollL 
oboroid,  anterior,  449,  444, 
452 
posterior,  444.  452 
dliaiy,  377 

anterior,  336,  379,  377, 

384 
posterior,  334 

long,  336,  379,  377. 

384 
short,  336, 379, 377, 
384 
dnmmflex,  anterior,  138 

posterior,  133 
common  carotid,  623 

line,  623 
communicating  anterior,  446w 
444.  452 
posterior,  446,  444, 452 
conjunctival,  384 
ooionary%  inferior,  of  lip,  643, 

608,      613. 
640 
ana8tomo6iA,643 
course,  643 
snpmor,  of  lifk.  64^608, 

anastomoeia,  643 
cricothyroid,  91,  78.  123. 

251 
deep  auricular,  683,  682 
temporal,  anterior,  678 
posterior,  683,  678, 


dental,  anterior,  682 

superior,  684,  695 
inferior,  683,  678.  682, 
686.  695 

middle  superior,  695 
poeterior,  684,  682 
descending  palatine, 684,  682 
diploic,  of  supraorbital,  336 
dorsalis  lingnse,  114,  105 

scapula;,  133 
esophageal,  of  inferior  thy- 
roid, 145 
ethmoid,  337 

anterior,  307,  337,  334 

branches,  337 
posterior,  307,  337,  334 
external  carotid,  678,  682, 
686 
pterygoid,  684,  682 
facial,  92,  50.  70.  78.  79, 
105,  133.  608,  613. 
620.  621.  640 
anastomosis,  648 
branches,  643 
cenical  portion,  92 

branches,  92 
course,  638 
irregularities,  190 
ligation,  190 
line  for,  20.27.67.623 
operation  to  expose,  182, 

183 
relations,  638 
transverse,    608,    613, 
620,  640,  678 
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Aiterj,  facial,  anastomosis,  644 
frontal,  3:n,  606,  603.  608, 
613.  620,  640 
anastomosis,  337,  606 
ascending,  447 
inferior,  447 
of  anterior  ethmoid,  337 
ganglionic,     antero  -  lateral, 
444 
antero-median,  444 
post€ro«median,  444 
gingival,  682,  695 
hyaloid,  385 
hyoid,  86 
incisive,  683,  682 
inferior  coronary,  of  lip,  643, 
608.  613.  640 
anastomosis,  643 
conr»e,  643 
dental,  &S:),  678.  682. 

686,  695 
labial,  643,  608.    613. 
640 
anastomosis,  643 
infra-hvoid,  86,  50.  70 
infra-orbital,  676,  684,  620, 
678.  682.  686.  695 
anastomosis,  676 
innominate,  78.   129.  133. 
164 
bifurcation,  70.  78 
guide  to,  166 
irregularities,  166 
ligation,  160,  165 

collateral    circula- 
tion, 165 
line  for,  20 

operation  to  expose,  164 
pulsations,  18 
relations,  165 
intercostal,  133 
first,  147 

superior,  147,  133.  137 
internal  carotid,  729,  715 
course,  729 
maxillary,  (379,  6^,  620, 
621.   678,    682. 
686,  695 
branches,  683 
divisions,  (KJ 
pterygoid,  684,  682 
labial,  inferior,    608.   613. 
640.  682 
anastomosis,  643 
lacrymal,  32*3,  :W6,  334 

branches,  336 
laryngeal,  inferior,  145,  265, 
263 
of  inferior  thyroid,  1 15 
superior,    91,    265,     50. 
70.    78.    123,    251. 
263  j 

lateral  nasal,  613  i 

lateralis  nasi,  644 

anastomosis,  644 
lentioulo-striat^t,  446 
lingual,  91,  114,  50.  70.  78. 
79.  105,  133.  177 
anastomosis,  114 
irregularities,  190 
ligation,  64,  IH^,  177 
line  for,  20.  67 
operation  to  expose,  183 


Artery,  lingual,  relations,  92 
malar,  of  lacrymal,  336 
mammary,  internal,  146,  78. 

79.  129.  133 
masseteric,  684,  621.   678. 

682 
mastoid,  95,  96 
maxillary,  internal,  679,  680, 
683, 133.  620.  621.  678. 
682.  686.  695 
meningeal,  anterior,  T34 
middle,  592,    683,   733, 
303.   682.  686. 
690,    695.   709. 
714,  715 
branches,  733,  734 
wound,  734 
of  anterior  ethmoid,  337 
of  ascending  phar^'ngeal, 

97 
posterior,  95,   449,   736, 

444, 
small,    683,    735,    682. 
686.  695 
mental,  676,  683,  620.  682. 
695 
anastomosis,  676 
middle  meningeal,  592,  733, 
682.   686.   690. 
695.   709.  714. 
715 
branches,  733,  734 
wound,  734 
superior  dental,  695 
temporal,     608.     613. 
620,  640 
mylo-hvoid,    104,   683,  682, 

686,*^  695 
nasal,  3:^7,  682 

anastomosis,  337 
lateral,  613 

of  anterior  ethmoid,  337 
naso-palatine,  684 
occipital,    93,   606,   50,   70, 
133.  603,  608,  613. 
640 
anastomosis,  606 
branches,  94 
irregularities,  195 
ligation,  94,  195 
operation  to  expose,  183. 

192 
relations,  93 
of  cerebral  hemorrhage,  446 
of  frenum  of    tongue,    115, 

105 
of  septum,  307 
ophthalmic,    335,  229.  334, 
444,  715 
branches,  3ii5 

muscular.  3.37 
orbital,  608.  640.  682 
palatine,  ascending,  92 

descending,      307,    684, 

105.  682 
of  ascending  pharyngeal, 
97 
pal|)ebral.  682 
inferior,  %M 
of  lacrvmal,  336 
of  supraorbital,  336 
superior,  337 
parietal,  ascending,  447 


Artery,  parieto-temporal,  447 
parotid,  of  posterior  auricu- 
lar, 96 
perineal,   of    female,    trans- 
verse, 267 
periosteal,    of    supraorbital, 

336 
phar^'ngeal,    ascending,    97, 
70,  78.  79,  105, 
229 
relations,  97 
of  ascending  pharyngeal, 
97 
posterior  auricular,  606,  603, 
608,  613.  620. 
640.  678 
anastomosis,  606 
deep  temporal,  683, 678, 

682 
dental,  684,  682 
meningeal,  599 
temporal,     606,      603, 
608.  613.  640 
anastomosis,  606 
prevertebral,     of    ascending 

pharyngeal,  97 
princeps  cervicis,   95,    133, 
137 
anastomosis,  95 
prof  unda  cervicis,  174,  133, 
137.     Vide  Deep  Cer\'ical 
Artery, 
pterygoid,  678 

external,  684,  682 

internal,  684,  682 

pterygo-palatine,  6H4,  682 

ranine,  92,  114,  105,  221 

anastomosis,  114 
recurrent,  of  lacrymal,  336 
retinal,  381 

scapular,  posterior,   69,    146, 
70.  133 
anastomosis,  146 
small  meningeal,    683,    735, 

686,  695 
spheno-italatine,     307,     684, 

682 
spinal,  anterior,   449,   444, 
452 
lateml,  of  vertebne,  143 
posterior,  449,  444 
stemo-mastoid,  inferior,  146, 
70,  78 
middle,  58,  91,  50,  70, 

78,  177 
superior,  95,  70,  78 
stylo-mastoid,  96 
subclavian,  23,  60,  127,   166, 
50,  70,  78.  79.  133, 
208 
branches,  130,  87 
conipn'ssion,  23 
diflgmm,  87 
first  iK)rtion,  129,  164, 
174 
ligation,      135, 
166 
irregularities,  170 
left,  12H 

relations.  128 
ligation,  collateral  circu- 
lation, 135,  133 
line  for,  20,  67 
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Artery,  subclavian,  right,  127 
relations,  127 
second  portion,  131 

ligation,       135, 

166 
relations,  131 
third  portion,  131 
guide,  175 
ligation,      132, 

166,  169 
ligation,    colla- 
teral circula- 
tion, 170 
operation  to  ex- 
pose, 167 
relations,     131, 
166 
variations,  132 
sublingual,  115,  78.  79, 105 

anastomosis,  115 
submaxilhirv,  93 
submental,  93,  50,  70.  105, 
682 
relations,  93 
subscapular,  133 
superficial  cervical,  70 

temporal,      620.     621, 
640.  678.  682.  686 
superior  coronary,  of  lip,  643, 

608,      613. 
640 
anastomosis, 
643 
supra-acromial,   of   supra- 

'  scapular,  146 
supra  orbital,  336,  605,  197, 
334,  603.  608,  613. 
620,  640 
anastomosis,  336,  605 
branches,  33(5 
operation  to  expose,  197 
supra-scapular,  60,   145,   50, 
70.  78.  79, 129, 133, 
174 
braiu'lu's,  146 
relation^.  11.") 
Sylvian.   IKi 

temporal,  (KKJ.  193,  621 
anterior.  (WMJ.  603,  608. 
613,  640 
anastomosis,  606 
deep.  (H3.678,682, 
686 
in  anestlirsia,  606 
middle,  608,  613,620. 

640 
oi)!'ration  t()e.\]>ose,  193 
jK)sterior.       (;(»),       603, 
613.  640,  686 
anastomosis,  606 
deep.  i\<\.  SIB,  682 
superlieial.     133,    620, 
621,   640,    678, 
682.  686 
li;.:ation.  li)."3 
thoracic,  lon^,  133 

sniHTior.  133 
thvroid  axis.    Ill,    78,    79. 
174 
inferi.w.  (il,  114.  20,78, 
119,    133.    174, 
177.  229 
ana.stom()sis.  144 


Artery,  thyroid,    inferior,  bran- 
ches, 144 
irregularities,  179 
ligation,    145,     179, 

177 
line  for,  67 
operation  to  exx>06e, 
174 
superior,  86,  20,  50.  70. 
78.     105.     123. 
133,    177.    251 
irregularities,  188 
ligation,   187,    177 
line  for,  67 
operation  to  expose, 
183 
thyroidese  ima,  126,  133 
tonsillar,  93 

of  facial,  105 
of  dorsal  is  linguse,  105 
tracheal,  of  inferior  thyroid, 

145 
transversalis  colli,  59, 60, 146, 
50.  70,  78. 129. 133, 
174.  208 
humeri,  145 
transverse,  facial,  644,    608. 
613,   620.   640, 
678 
anastomosis,  644 
transverse,    of    basilar,    450, 

444.  452 
trochlwir,  of  supra-orbital,  3^56 
tympanic,  683.  682,  686 
of  ascend ing  pharyngeal , 
97 
vas  aberrans,  133 
vertebral,  61,  136,    449,    39. 
70,  78.  79, 129. 133. 
137.  152.  164.  174. 
444,  452 
branches,  143 
cervical  ]K)rtion.  136 
guide.  17(> 
irrejiularilies,   176 
lijiation.  14!{,  IT.l 
o<'cii)ital  ]M>rtion,  143 
ojMTation  to  exjM)se,  174 
relations,  13().  17.") 
vertebral  ix>rtion,    1IJ6 
Vidian,  684,  682 
Articulation,  crico-arytenoid,  276 
ligaments,  276 
crico-tljyroid.  "^76,  263 

movements,  •J7() 
of  head.  .'>7i{ 
of  iarnvx.  276 
of  neck,  57:^.  579 
of  sknll,  573 

temi)oro-!naxillar\',  573,  576, 
577 
blood  sujtply,  574 
inter-articular    libro-car- 

tila^e.  574 
liniments.  57IJ 

internal  lateral,  574 
movements.  574 
nerve  sup])ly,  .574 
synovial  membmne,  .574 
Artificial  membrana  tympani,  4*20 
Arvteno-epij:lottidean  folds,  24S, 
212  218,  236,  250.  258. 
259 


Aryteno-epiglottidean      mnncle, 
261,  258,  259,  263 

action,  262 
insertion,  261 
nerve  supply,  262 
origin,  261 
Arytenoid  cartilage,   275,    267, 

271 
Arytenoideus  ni.,  256,  258.  259. 
263 
action,  261 
insertion,  256 
nerve  supply,  256 
origin,  256 
Ary- vocal  is  of  Ludwig,  261 
Ascending  cervical  a.,  78,  79 

pharyngeal  a.,  105 
Aspiration  of  subarachnoid  space, 

442 
Asterion,  591.  506 
Asthma,  laryngeal,  262 
Astigmatism,  363 
Atrium  of  meatus  of  nose,  299 
Atrophy  of  testicle,  648 

of  tongue,  220 
Attachments    of  dura   mater    of 

brain,  711 
Attic,  407,  405,  409.  422 
Attolens  aurem  ni.,  6(^5,  627 
action,  605 
insertion,  605 
nerve  supply,  605 
origin,  605 
Attrahens  aurem  m.,  605,  627 
action,  605 
insertion,  605 
nerve  supply,  605 
origin,  605 
Auditorj'  a.,  int^-rnal,  450 

canal,    external,    403.      Vide 

Anditory  Meatus, 
meatus,  external,  403,    405, 
409 
bl(KMl  supply.  4(»4 
lym])liatics,  407 
nerve  supply,  407 
(X'clusion.  404 
relations.  404 
sinus,  403 
vein^.  407 
ner\'p,  43X,  4(r.,   729,     539. 
}"nie  Kijrbtli  Cranial  Nerve, 
ossicles.  423 
stria'.  547 
Aunil  vertigo.  437 
Auricle,  660.  661 
Ci»rtila^e.  400 
inte^iment.  400 
landmarks.  660 
muscles,  intrinsic,  400 
supernumerary.  400 
Auricular  a.,  95 

anterior,  606,  608.613. 
620.  640 
anastomosis,  (KXi 
deep,  (k"<3,  682 
posterior,  IMi,  6iK>,  50.70. 
71.  78.  79.203, 
603.   608.    613, 
620,  640.  678 
aniistomosis,  606 
branches,  9() 
relations,  96 
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7-Jl                 ^ 

^H^              Aivrionlax   branch  nf    anriuiilaris 

Body,    pineal,   538,    516.    536, 

BraiichinI  arches,  25                                              ^| 

^^B                                 1MIK1X1''  n.,  2-^ 

539,  543,  556,  560 

evst.  36                                              ^^^M 

«.,lu„tl.-.      516,     529. 

Inmiw.  36                                       ^^^^H 

^H 

536,  542,  556 

Ilreathinif,  stertorous.  637                    ^^^^^^^| 

^B                   flstulie.  AM 

pitnitnrj-.    343.  458,  516. 

llre^ma.  573.  &48,  506                         ^^^H 

^H                     Ivmpliutic  glanils,  702 

539,  552,  565,  715 

[tridue  o(  no»e,  2^                                   ^^ 

^m                             ve»»el^615 

rfatiforni,    5.)4,    557,     536, 

Bi'oui's  region,  !iKi 

^H                       uervp,  81,  6«(i 

542.  556 

Bronehtw,  left,  129 

^H                              nnterior.  I»l^ 

snbthalauiic,  5,53 

Bui<i!bU,.684,  682,695 

^B                              ureal,  30,  609 

thyroid,  39 

branch  of    c<Tviwi-fncial   n.. 

^H                             poBCerior,   «n.    613,    51, 

vitreoia,  38.5 

fifiS 

^H                                70.  71.  78,  79,  203 

Bone,  cheek,  590 

o(  facial  n.,    609,    613, 

^B                     region,  dLs««iu.u.  m> 

frontal,  mnosen,  6»t 

620 

^^m                    vein,  poBterior,  m.    35,    50, 

h.yoid.  2:1.  -m.  109 

CftvitT,  209 

^H                                51,  TO,  645 

turbinated.  296 

glamis.  2l;i,  6H.^ 

^B               Auncnlaria  maKinu*   ".,  32,    38, 

interior,  -2«9,  350 

lymphatic  K'an'is.  T03 

^M                                                       51 

ii.i.ldle,  3»f).  350 

nerve,  (188,  678,  666.   695 

^H                                  ItraDoliEH,  38 

superior,  2fl9 

orifice.  310 

^H                                      relational,  206 

Boiie:<.  nii.'«I,  386 

portion  of    Steiison's   dnct. 

^H                Auricnlo-teiiipora!   n,.   3().i,  ril*;, 

or  face,  tmcture.  586 

659 

^1                                          C.-'^,    193.    303. 

of  skull,  development,  584 

Bncciiuitor  m..  637,   229,   242. 

^H                                           609.   613,    620. 

llowmiui,  membrane,  3G3 

621,  627.  678,  686 

^H                                           686.    678.    690. 

Bracliin  ot  imtes,  543 

action,  &'i8 

^1                                           69S 

of  tertes,  543 

insertion,  fl37 

^H                                       divisions,  RS^ 

^H                                      opemtiun  in  expose. 

nerve,  plexat,    00.    148,    51, 

^1                                  ao^,  193 

71,  1*9.  208 

relations,  «37 

^H                Aiillnryn.,  133 

llrallchis,  14/^ 

Bticco-pharyngeal  toaeia,  213,  637 

^B                       DerveploxiiH,  14fl.    FiiU  Bra- 

diasL«tioii,  148 

Bulbofconiuo,  posterior,   ot   lat- 

^H                         chiol  Nerve  Plexna. 

formation,  148 

eral  ventricles,  529 

^H               Axis  of  evebsll,  357 

line  for,  20.  67 

of  rnis,  553 

^H               Az;gos  nvnlie  in.,  346,  242.  243 

Blrelchiug,  209 

ollnclorv.  45G,458,483 

^H                                 action,  'lia 

Brain,  arachnoid  niembnine,  709 

Bulbs  o(  foraix,  460 

^^H                                    iaseition.  346 

arens,  motor,  -llMl.  501 

BiillaethnioidaliB.  399,315,  398. 

^^B                                   origin,  -iiB 

senary,  499,  501 

314 

arteries.  445.  444 

Bundles  of  Vioq  d'Azyr,  522 

peculiarities.  453 

But^.  pharjngeut.  232,  333 

^V 

hose.  458 

sublingual,  316                                 ^^ 

arleries.  452 

thyro-hyoid,  255                                  ^^^^^M 

^^1               Bimil,   ruTTotred,   oF  oerebellnm, 

fltmoHtrps.  45G 

Bumte'ot  neck,  l,''iS                                 ^^^^^1 

^H 

centers,  raotoi-.  .lOU 

^H                       lioniy.  5:>6 

compression.  70-8 

^B                Bitrtholiii,  duct,  lU 

■ 

^H                Base  ol  brain,  458 

eonyolutions.     VideCoavohi- 

^H                               nrt^rifs,  452 

tiona  ot  Brain. 

CalaninB  scriptoriiis,  547                                      H 

^H                           strnctun^,  411! 

dettnitiott,  455 

Calcaravis,  41)1,  521,  531                                    H 

^H                       of  nose.  284 

dL'«ection,  455 

(^Itnrine  Saxure.  47.5,  491,  488,                       V 

^H                       of  skull.  itLslo-nMon.  '<T9 

divisions.  455 

494,  497,  516                                                  V 

^B                                   (rortiire.  5K.'>,  (!>)2 

foreijtn  Ixxlies,  .511 

Calloeal  lissure,   41IG,   488,   497,                          ■ 

^H               Basilar  a.,  441).   55l),    137.  444. 

riSBUr^         Vide    FiBsun    of 

516                                                                        ■ 

^H                                  452 

Brain. 

^^1                           branchra,  4oO 

line.  506 

496. 474. 477,  480.  497.  516                        ■ 

^H                       plexDB.  714 

gyri.      r.-rfe  Convolntioiis   ot 

Cannl,   auditory,   external,    403,                       ^M 

^H               Bichat,  drnxr^.  467.  533 

"  Brain. 

Viiif  Kleotus,   Auditory.                           H 

^^1               Bifnrcatioii  of  innoininiite  a.,    70 

InrKC,  455 

hyaloid.  3A5,  392                                         ^M 

lobes.      Vidf  Lolies  of  Brain. 

lueryiiiBt.  :i53                                   ^^^^M 

^H                   663 

lobnles.       Vidt  Conrolntions 

of  Cloqttet.  385                              ^^^^H 

^H                Biv<?ntral  lobeot cerebellum,  S60 

ot  Biain. 

of           135                                     ^^^^1 

^H               Blandin,  Klimd,  319 

ot  Hu^uier,  691                             ^^^^H 

^H               Blindne^,  word  ,  503 

menibranex,  4:i8,  704 

of  I'etit,  386,  360                           ^^^^H 

^H               Budy,  ciliary,  36M 

nuclei.  536 

^H                      genicnlntc,  538 

preservation,  717 

384.  394                                                 ^M 

^H                              external,  J3Fi,  463.  539. 

reinovftl,  712 

of  t^tilling.  385                                          H 

^H                                  552 

Bection.  5<>7 

^H                               interoal,  538,  463. 539. 

eoronai,  507 

anipulU,  4:t2                                           H 

^H                                   542,  552.  556,  560 

fiuirtlnl,  567 

external,     427,      430.                       ■ 

^H                       of  corpns  alloenm.  516 

siiinll,  455 

439                                                ■ 

^1                      of  toniU,  533,  533.  546 

sulcLi-,        JV./C     FiBsure     ot 

meml>rauous.  437                                   H 

^H                      ot  lalenl  ventricle.  51<4,  519, 

Brain. 

posterior,     426.      430.                        ■ 

^B                         529,  569 

rariations,  510 

439                                                     ■ 

^B                   olii-Bry,  554,  458,  539,  SSt 

veins,  454 

superior,  427.  430.  439                       H 

^^H                            corpus  denmium,  5.54 

ve«K'ls,  43A.  704 

epiml.  432                                                        ■ 

^^^^^            pBduDole,  654 

weight,  455 

Vidian,  309                                                  ^M 
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Guialis  oentralis  modioli,  432 

reuniens,  437,  439 
Gancmm  oria,  626 
Ganthas,  external,  648 

internal,  648 

Oapsalar  ligament  (rf  orico-aryte- 

noid  artioalation,  276 

of     temporo  -  maxillanr 

articiilation,  573,  576, 

557 

ligaments  of  tympannm,  425 

CSapenl^  external,  548,  546, 565. 

internal,  547,  565,  569 
^nu,  548 
in  apoplexy,  548 
limb,  anterior,  547,  ^46 
posterior,  547,  546 
of  lens,  391 

of  Tenon,  324, 342, 320. 321 
of  thyroid  gland,  126 
Oeurbnuole  of  neok,  26 
Gareinoma  of  breast,  pain,  45 
CSardiao  n.,  78,  79 

oerviofi],  of  pneamogas- 

tric,  83 
middle,  85 

sympathetic,  inferior,  86 
superior,  84 
Gsries  of  inons,  424 
of  malleus,  424 
of  yertebne,  682 
OEurotid  arteries,  23 

branches,  87 
diaeram,  87 
artery,  682 

common,  61,  62,  74,  39, 
41,  70,  78,  129. 
133.    164.  174. 
177,  229 
aneurysm,  75 
course,  74 
irregularities,  186 
ligation,  75,  179 
ool  lateral  circu- 
lation,     185, 
133 
line  for,  20,  27.  67, 

623 
operation  to  expose, 

182 
position,  18 
relations,  74,  180 
external,  62,  50,  70,  78, 
105.  133.    177, 
229,  678,  686 
oranches,  86 
irregularities,  187 
ligation,  186 

collateral  circu- 
lation, 187 
line  for,   86,  20.  67 
operation  to  expose, 

183 
relations,  86 
internal,  62.  119,445,729, 
50.  70,   78,  79. 
133.    229,   334, 
343,    405.    444. 
452,  715 
coui*se,  729 
irregularities,  196 
ligation,  195 


Garotid  artery,  internal,  lotion, 

collateral  oircnla- 
tion,  196 
line  for,  20,  6^7 
operation  to  eiipose, 

183 
relations,  119,  196 
branch  of  gkwso-pharyngeal, 

116 
lobe  of  parotid. gland,  656 
sheath,  66 

contents,  73 
lympathio  glands,  73 
triangle,  inferior,  54,*  61,  55 
contents,  61 
dissection,  61 
superior,  54,  ^,  55 
contents,  62 
dissection,  62 
tubercle,  24,  152 
Onrtilage.   arytenoid,   275,  267, 

cricoid,  24,  274,  123,  251, 
254.  258.  259,  263. 
271 

ossification,  274 
onneiform,   274,   218,  236, 
250,  271 

lateral,  of  nose,  inferior,  286 

superior,  286 
of  pinna,  665 
of  Santorini,  275 
of  Wrisberg,  274 
septal,  of  nose,  293,  291 
tlusal,  593,  652 
thyroid,  23,  273,  123,  251, 
254,  258,  259,  271 
fracture,  274 
ossification,  274 
Outilages,  accessory  quadrate,  293 
of  auricle,  400 
of  larynx,  270,  271 
of  nose,  286,  290 
accessory,  293 
lateral,  286,  287 
sesamoid,  293 
Gartilago  tritieea,  255,  254.  263 
Caruncula  lachrymalis,  648,  651, 

649 
Cataract,  391 
Catarrh,  nasal,  301 
Caudate  nucleus,   525,  547,  529, 
542.  546.  556.  565. 
569 
head,  536,  564 
Cavernous  sinus,  725,  715 

relation  of,  to  Gaaserian 

ganglion,  725 
sections,  343 
Cavity,  buccal,  209 
Cavum   sella^,    212,  296,    298, 

314 
Cells,  ethmoid,  315,  321 
mastoid,  412,  416,  413 
sphenoid,    315,     212.    296. 
298,  309.  714 
Center  of  hearing,  503 
of  smell,  503 
of  taste,  503 
of  touch,  503 
of  vision,  503 
Centers  of  brain,  motor,  500 
Central  a.  of  retina,  336, 360. 384 


Central  fissure,  475 

lobe  of  cerebellum,  661 

of  cerebrum,  470 
vein  of  retina,  360,  384 
Cerebellar  abscess,  423 
trephining,  611 
artery,  anterior  inferior,  460, 
444,452 
posterior  inf«ior,    449. 
444.  452 
anastomoslB,  450 
superior,  460,  444.  452 
yeins,  454 
Cerebellum,  558,  458, 477.  516. 
536.  560 
unygdala,  562 
ariwr  vitB,  567 
corpus  dentatum,  567 
fisB^,  great  borisontaL  661, 
560 
superior,  561 
flocculus,  562 
folium  cacnminis,  561 
furrowed  band,  562 
hemispheres,  461 
interior  amuigement^  567 
laminae,  568 
laminated  tubercle,  562 
lingula,  561 
lol^,  biyentral,  560 
central,  561 
digastric,  562 
pwterior   inferior,    662, 
560 
superior,  561,  560 
quadrate,  661,  560 
slender,  560 
lobes,  558,  561,  562 
lobule,   crescentic,  antertor, 
560 
posterior,  560 
lobnlus  centralis,  561 

gracilis,  562 
monticulus  cerebelli,  561 
nodule,  562 
peduncles,  562 

inferior,  567,  539.  542 
middle,  567,   458.  539, 

542.  552 
superior,  543,  567,   536, 
539,   542 
position,  455 
pyramid,  562 
relations,  558 
tonsil,  562 
tuber  valvulfle,  562 
uvula,  562 
vallecula,  558 
vermiform  process,  561 
inferior,  562 
superior,  561 
Cerebral  abscess,  423 

arteries,  anastomosis,  453 
artery,    anterior,    446,  444, 
452.  513 
anastomosis,  446 
middle,  446,  444.  452 

branches,  446 
posterior,  453,  444,  452 
anastomosis,  453 
fissures,  lines,  589 
ganglia,  anterior,  525.     Tide 
Corpus  Striatum. 
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Oerebral  ganglia,  posterior,  526. 
Vide  Optic  Thalamus, 
hemorrhage,  a.  of.  446 
vein,  superior,  709 
Cerebro-spinal  fluid,  442 
circulation,  442 
Cerebrum,  467,  477 

commissure,  anterior,  565 

middle,  569 
convolutions,  468.    Vide  Con- 
volutions of  Brain, 
cortex,  disease,  504 
crus,  552 
diagram,  474 
dissection,  467 
fibers,  commissural,  longitu- 
dinal, 549 
transverse,  549 
peduncular,  548 
fissures,  468.      Vide  Fissures 
of  Brain, 
complete,  469 
incomplete,  469 
primary,  470 
interior,  dissection,  512 
lobes,  469.      Vide    Lobes  of 

Brain, 
lower  level,  507 
peduncles,  460,  550 
position,  455 
section,  horizontal,  513 

transverse,  546 
surface  anatomy,  468 
inferior,  488.  497 
internal,  516 
median,  488.  497 
veins,  454 
white  matter,  548 
Cervical  a.,  ascending,   144,   70, 

78.  79.  133 
anastomosis,  145 
deep,  147 

anastomosis,  147 
superficial,  59,  146,  70, 

133 
transverse,    59.     Vide 
Transversalis     Colli 
Arter3\ 
fascia,  deep,  45 

course,  46 
diagram,  41 
fiatulae,  congenital,  25 
ganglion  of  sympathetic,  in- 
ferior, 85 
middle,  84 
superior,  84 
lymphatic  gland,  deep,  157 

superficial,  37,  157 
nerve,  eighth,  149 

anterior  division,  79 
fifth,  149 

anterior  division, 
39.  71.  78 
first,  539 
fourth,  149 

anterior  division, 
71.  78 
plexus,  48,  65,  44 

branch,  descending, 

45,  51 
branches,  48 

descending, 
208  ^' 
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Cervical  nerve  plexus,  branches, 

superficial,  38 
supra  acromial, 

34 
supra-clav- 

icular,  34 
s  upr  a -sternal, 
34 
dissection,  38,  65 
second,  anterior  division, 

71.  78 
seventh,  149 

anterior  division, 
71,  78 
sixth,  149 

anterior  division, 
39.  71.  78 
superficial,  45,  34,  51 

relations,  206 
third,  anterior  division, 
71.  78 
portion    of    svmpathetio  n., 

83 
vein,  deep,  96,  147,  35.  645 
superficial,  70 
Cervicalis  nscendens  m.,  39 
Chamber  of  eye,    anterior,   391, 

360.  369.  394 
angle,  391 
sinus,  391 
posterior,  392,  394 
vitreous,  385,  360 
Prussak's,  409 
Chambers  of  eye,  391 

of  nose,  accessory  air,  314 
air,  orifices,  298 
Check    ligament,    external,  324, 
321 
internal,  324,  321 
Cheek  bone,  596 
Cheeks,  213 

Chiasm,  optic,  459,  334 
Chimney-sweep's  cancer,  640 
Clioanse^  232 
Choked  disc,  442 
Cliorda    tvmpani    n.,    426,    691, 
422,      678.     686. 
695 
in  Otis  media,  426 
Chord®  Willisii,  719 
Chorio-capillaris,  374,  377 
Choroid,  374,  360.  376.  381 
artery,    anterior,    449,    444, 
452 
posterior,  453,  444.  452 
layers,  374 

melanotic  sarcoma,  379 
plexus,   454,  526.  544,  519. 
523.  533,  536.546,  565. 
569 
Ciliary  arteries,  336,  379 
artery,  377 

anterior,  336,  379,  377, 

384 
posterior,  334 

long,  336,  379,  377, 

384 
short,  a36,  379,377, 
384 
body,  368 

ganglion,     338.      Vide  Len- 
ticular Ganglion, 
branches,  3 11 


Ciliary   muscle,  368,  360.  365. 
369.  376.  394 

action,  373 
blood  supply,  373 
fibers,  373 
ner\'e  supply,  373 
of  orbicularis   pnlpebra- 
nini,  633 
ner\*e,  376 

long,  335,  376 

posterior,  379,  326, 
377 
short,  379,  339,  377 
jKwterior,  377 
ner\'es,  379 
process,  360,  365 
processes,  374,  372 
region  of  eyeball,  372 
section,  365 
vein,  anterior,  379,  369.377. 
384 
Cilium,  sebaceous  glnnd,  353 
Cingnlum,  517 

Circle  of  Willis,  445,  133,  444 
Circular  sinus.  726,  714.  715 
Circulation,  collateral.     Vide  Col- 
lateral Ciivulation. 
of  cerebro- spinal  fiuid,  442 
Circulum  iridis  minor,   379,  377 

major,  379,  377 
Circulus  tonsillaris,  698 
Circumfiex  a.,  anterior,  133 
posterior,  133 
ner\'e,  149 
Circumvallate  papills,  219,  109, 

218.  236,  250 
Cirsoid  aneurysm,  606,  599 
Cisterna  bnsilis.  441 
magna,  441 
pontis,  441 
subaim'hnoid,  441 
Claustruni,  548,  546.  564,  565. 

569 
Clava,  557 
Cleft  of  iris,  368 
palate,  214 

operation,  215 
soft,  246 
Clivus  of  monticuluscerebelli,  561 
Cloquet,  canal  of,  385 
Coats  of  eve,  361,  369 
fibrous,  361 

dissection,'  361 
sclerotic,  361 
vascular,  367 
Cochlea,  432,  427.  434.  436 
columnella,  432 
cupola,  432,  427 
membninous,  437 
modiolus,  432 
vestibule,  427 
Cochlear  duct,  432,  437 

nerve,  438 
Collateral  circulation  after  liga- 
tion of  a.,  common 
carotid,  185,  133 
of  a.,  extenial  caro- 
tid, 1H7 
of  a.,  internal  caro- 
tid, 196 
of  a.,  innominate,  165 
of     a. ,    sulx;lavian, 
135,  133 


P^^r 
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^^H 

Constrictor  muscles  of   pliorvnx. 

^^^H                             lion     nf     a.,     suhcUtvinD, 

inferior.  "iSJx. 

4«l,  474,  477 

^^M                            third  portion,  170 

71,  79,  123. 

dupra-porielal.  474 

^H                         Annre,  41t5,  488.  494.  497 

177,    229 

temporal,  inferior,  4il-J,  47» 

^^M                 Colobonia,  SOn 

236.  251 

477 

^^H                 Colorof  iris.  367 

insertion,  228 

middle,  492.   474.  477 

^^H               Colmiiii   ot   tiitnlulln   obloiigittit, 

origin,  238 

mperior,  492,  474.  477 

^^H                     lalernl,  536 

middle,  238,  SO.  71, 

t«nipora4<phenoid,      iut«ior. 

^^H                  CoIdiudh,  muat.  r>94 

79,  105.  229 

4te,  494 

^^H                  Culniiinellit  nt  mchlea,  43^ 

Btipffior.    228,    71. 

middle.  492,  494 

79.  229 

mperior,  492,  494 

mnactea   of   pliaiiiji,     nerie 

uncinnte,  495 

^^H                                     ot  cerebrani.  i>49 

supply,  231 

ConvolutionA,  468 

^^^1                                 trullaverBe,  ot  oerebnim, 

Contents  ot  carotid  shenth,  73 

^H                                    549 

triangle,  interior,  61 

Conls,  vocal.  24 

^^H                 CommisBure    ot    cerebrum,     an- 

superior,  63 

fiilse.    248.    ofifi.      212. 

^^H                                    lerior,  5»7,  516.  536, 

of  occipital  triangle,  57 

218.  250,  296 

^^H                                     565 

of  parotid  gland,  867 

tm...      S4>-.      t?.;.i,      212. 

^H                                 mia.lle,  537.  516.    536, 

of  pterj-go-mtixillary  region. 

218,  350    296 

^^M                                              569 

679 

Cornen,    362.   360.     365,    369. 

^^H                                paljwhral.  048 

376,  377.  394 

^^M                                posterior,  5;i7.  516. 536 

693 

alwMB.  364 

^^H                        optio,       459,      458,      483, 

adduction,  384                                         H 

^^H                             494.  516,  539,  565 

Of  sQtimaxillarj  triangle,   63, 

^^H                 Common  uorotid   a.,    line,  623. 

R8 

blooil  cupplj,  364                       ^^^H 

^^H                              Vide  CarotiJ  Artcrj,  Cuiti- 

oonie.  3m                                 ^^^M 

Convenient  squint.  373 

depi'esuon,  348                        ^^^^^H 

^^H                         triauKle,  nnterinr,  M 

Oonvoiution,    angular,   486,   489, 

(•levation.  34a                           ^^^^H 

^H                                 1-nter.or.  54 

474.  477 

layers.  :»3                            ^^^H 

cnnens,  491 

lynipli  ppnces.  398                                  ^H 

^^1 

dentate,  496,  531 

movenienls.  348                                      V 

^^H                                  a.,  06 

trotitui,  iiMvncliiig,  483,  474, 

uerve  supply,  364                                    ^H 

477.  480 

^^B                                               452 

interior,  482,  474,  477. 

Kti<ph:'loma,  364                                       ■ 

^H                                  posterior.  446.  444,  452 

480 

ulcers,  363                                                 ■ 

^H                                    70 

middle,   4M2.  474.477. 

wounds,  363                                               ■ 

480 

Comi-al    portion   ot  oonjanctiTH.               ■ 

^H 

snperior,  482,  474,  477, 

3r.8,  651                                                           ■ 

^^B                  ComplL'xns     m.,    39,     50,     71, 

480 

tliinl,  482 

C.>micnlum  Inirngis,   375,    2ia 
236.  250,  367.  271 

(nsifc)rro,     4i)5,     488,    494. 

497 

ot  lateral  ventricle.  519 

hippocampal.  493,  488,  494. 

nni>-ri(>r,    fi31,   528, 

^H                             627 

497 

529.  546 

^^1                      nasi  m.,  1^,  637 

middle,    621,    528, 

^^1                                         action,  1^9 

lingnnl,     495,      488.     494, 

539 

^^H                                        insertion,  G-:>» 

497 

posterior.  .^21.  528. 

^^H                                        uerve  nappl.v,  <i39 
^^^H                                        oriicin.  62!) 

marginal,     4ai,    488.    497, 

529.  S4€ 

bnlh,  529 

^H                  COnarinm.  53-(.    r.Wr  PiiienlBody. 

ooeipitJil.  inrerior,   491,  474, 

Corona  ciliaris,  374 

^^V                Conchn.  399,  «6(i,  398,  661 

477,  480 

ot  ginns  penis,  697 

^^B                  Coiiiluclor  Bonorna,  542,  556 

middte,  491,   474,  477. 

rodiata,  548 

^H                   Otndyle  ot  interior  maxiUii,  ex- 
^H                       ci«u>n,  3^4 

480 

Coronal  section  of  brain,  567 

sHKrior.  491,474.477. 

Botnre,  573,  588 

^H                   Cone  ot  liftht,  419,  418 

480 

Coronarv  a.,  interior,  of   lip.  64'!, 
608.613.640 

^^t                  CniwenitBl  cerrioal  lu>talie.  25 

occipi  to-temporal,  495 

orbitfti,   Biiierior,    48S,    483, 

^^H                         of  frontal  Hinus,  311 

488,  497 

courar,  643 

^H                       of  softlp,  6ir. 

interior.  4B3 

snperior.    of    lip,    OiX 

^^H                  Conio  cornea,  364 

internal.  4K-..  497 

60S.       613. 

posterior.  4B5,  483.  488, 

640 

^^1                             353.  3S5. 360, 365.  369, 

497 

^H                             377.  394,  632,  653 

porncentral.  489,   488.   497, 

Corpora    albicsntia,     460.    453. 

516 

553,  569 

^^B                       romeal  portion,  X^.  e.'il 

parietal,  fweendi.ig.  486,  474. 

itmbi-iatA.  523 

477,  480 

qiiadriKpmina.      .">3h       516, 

^^H                         palpebral  portion,  &51 

inferior,  4'^H,  480 

536,  539.  542 

^^M                         retlectnd  portion,  Sr->1 

poeWrior.  474 

Corpus  nlbinuis.   4(i|i,   516,   539 

^^M                         Klerotic  portion,  35a.  ail 

superior.  4"'!.  477,  480 

calloBnm,  459.  467,  !-VJ.  513. 

^^m                 Coninuelival  n.,  358,  384 

post-re  ntnil.  4xii 

519,   536,  565,  569 

^H                          papillie.  353 

pnat-pRrielAl.  4M9 

t>odr,  516                                      ^H 

^H                          t^in.  384 

precuneus,  if*9 

IP'n'ii.    .-.17,   488.    49T.             ^H 

^^^^                CoDjanctivitis,  pumlent,  361 

quailrnle,  4»0,  488,  497 

516.  523,  564                          H 

HPiH 
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Corpus  call<isuiu,  pedoncle,  517 

Crico^rytenoiil  articulation,  lig- 

raplie, 517 

aments.  276 

rostrnm,  517,488.497, 

lignment,  posterior,  376 

Darwin's     tuberele,     399,     398. 

S4G 

transverse,  276 

401,  527 

splenioiu,     517.    488, 

muscle,  poBlerior.  263 

Deafness,  424 

497.  516,  523,   546 

word-,  503 

vBMricle,  496 

281,  259 

Declive,  561,  560.      Vidr  Clivus. 

deiitotum  of  oerebellum,  567 

action,  261 

DecuBsation    of    pyramids,     553, 

ol  olivarv  body,  5.>4 

insertinn,  361 

554,  458.  552 

fimbriainiu,  530,  531.  519. 

nerve  aopply,  361 

Deiters'  nuclens,  465 

529 

oriftin,  2ttl 

Denw^  of  tempi>ral  fascia,  618 

Btriacam.  525,  519,  523 

poaticus   itniBcle,    S56,   258. 

Dental  a.,  auU-ri»r,  682 

CViiTLigator    sDpercilii    in.,    634, 

259 

superior,  684,  695 

346.  632 

action,  356 

inferior,  683,  678,  682. 

action.  63-1 

i;isertion,  256 

686.  695 

insertion,  634 

nerve  supply,  256 

middle  superior.  695 

nerve  aupiilj,  634 

origin,  aai 

origin.  634 

Cricoid  cartilage,  24.   274,   123. 
251,  254,  258,  259. 

595 

of  lens,  391 

263.  271 

interior,  691,  678,  £86, 

Corti,  organ,  437 

ossification,  274 

695 

Cranial   n.,    eiehth,    465,     458, 

Crico-tlivroid   a,,   1)1,    78,    123. 

line  fur,  20,  67 

542,  556.      Vide 

251 

ojieiTilioii  to  expose, 

Auditory  Nerve. 

articulation,  267.  263 

182 

origin,  552 

resection,  200 

eleventli,  57,   466,   458, 

memhrane,     24,    255,    123, 

middle     superior,     684, 

542,  sse 

251,  254 

695          *-       •       "^ 

origin,  552 

muscle,  35.i,  123,  251 

posterior  suiwrior,     694, 

fifth,    46.S,    326,    339. 

action,  355 

678.  695 

458,  542,  556 

insertion,  253 

Dentate  cmnvnlntion,  496,  531 

opIithftliiiludiviaioM, 

nerve  snpply,  255 

fissure,  496 

326 

origin,  255 

Dentition  with  otitis  media,  426 

ongiD,  552 

spBoe,  34 

flrBl,461.    VidrOUtKlory 

Crista  OhIH,  715 

Deprewor  ala  nasi  m..  630 

Sene. 

vestibnli,  431 

action,  630 

lonrth,   3!J7,   462,   326, 

Cram  oerebri,  4G0,  r>50 

insertion,  G30 

^^_                           339,  343.  458. 

of  stapes,  434 

nerve      supply. 

^^^^^■_ 

Cmral  monoplegia,  ,'->04 

630 

^^^^^M 

Cms  oerebri,  4fiO,  oM.  458,  483, 

Origin,  630 

^^^^^M 

494,  516,  539   542. 

angnliorism.,  636,  627 

^^^^^^r 

552,  556 

action,  636 

^^^^"                      m-T,rn;nt  branoh. 

crasta.  553,  488,  497 

insertion,  636 

^^P                                      326 

tegnientnm,    553,    488, 

nerve      supply, 

^^H                          ninth,  Wd.  458.   542, 

497 

638 

^^B                                         556 

nuclt^t,  553 

origin,  636 

^^H                                     origin,  552 

Crosta  of  ems  cerebri,  460,  553, 

relations.  636 

^^1                             second,  463.     Fide  Optio 

488. 497 

labii  inferioria  m.,  636,  627 

^^1                                 Nerre. 

Crypts  of  iris,  392 

action,  636 

^H                          aerenth,  466,  458 

of  tonsils.  224 

insertion,  S36 

^H                                    oriKin,  552 

Crvslalline  lem*,  38fi.  360,  372. 

nerve      supply, 

^^H                             rixth,    341.    465,    326. 

394.      t'i,U  Lens. 

636 

^^H                                 339,  458.     Vide  At>- 

retatioas,  3«« 

origin,  636 

^^H                                 ducent  Nerve. 

Cnlnien,  560 

relations,  636 

^^1                          tenth,    7i;,     46IS,    458, 

Dermoid  cyst  of  pinna,  400 

^^M                                        542,  556 

Coneate  nucleos,  .V.7 

^H                                    oriKi»,  552 

tubercle,  557 

Desoendens  hypo|tloasi  n.,  73,  41. 

^^B                             tbini,    :!41.    ilf2.    326, 

Cuneiform    a>rtiln«e,    274,    218, 

51.71,'75 

^^H                                         458,    IVi/cOculo- 

236.  250.  271 

noni  n.,  73 

^^H                                         motor  Nene. 

CuneuB,    491,   488.    494,    497, 

Descending   branch     of     cervical 

^m                                     origin.  552 

516 

pleiUB,  45,  51 

^^1                              twelfth,    I()4,  467,  458 

Cupola   of    cochlea,     432,     427. 

palatine  a.,  684.  103,  682 

^H                                 orkin,  552 
^H                      nerrea,  ori^nn.  452.  71S 

Destruction  of  conjunctiva,  385 

of  ttginen  aiitri,  420 

^^^B                              mperlioiitl  oriuin,  458 

lesser  internal,  149 

tynipani,  430 

of  perineum,  male,  603 

Development  of  Iwnesof  sknll,  584 

^H                Cranio-(«rebral  topograpli.v,  4S9 

Cyclon,  368 

of  neck,  25 

^B               Crnniam,  bones  of,  588 

of  pinna,  400 

^H                        landmarks,  5b7,  589 

dermoid,  of  pinna,  400 

Deviation  of  nasal  septum,  394 

^V                 Cresosntic  lobale  of  cerebtlluin, 

BebaeeoQH,  of  pinna.  400 

Diagram  of  carotid  a.,  87 

^V                                            anterior.  560 

Cj^lotomy,  median  perineal.  622 

of  cerebrum,  474 

^1                                          posterior.  560 

C^'sts   of    ontmiu   of  liigbniore. 

of  cervical  fascia,  deep,  41 

^K                  Crioo-oiytenoid  artiuulotion,  S76 

'315 

■'""J 

^H                       B— 48 
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Diagram  of  optic  tract,  463 
of  subclavian  a.,  87 
of  triangles  of  neck,  55 
of  ventricles  of  brain,    528, 
529 
Diameter     of    eyeball,    sagittal, 
357 
transverse,  357 
vertical,  357 
Diaphragm,  faradization,  155 
of  month,  107 
of  pitnitary  fossa,  717 
Diaphragma  sellae,  717,  212,  296, 

298,  314 
Digastric  fossa,  591 

lobe  of  oerebellnm,  562 
nerve,  669 

muscle,  98,  71.  78.  79,  105, 
117 
action,  98 
anterior  l)elly,  50 
blood  supply,  98 
insertion,  98 
nerve  supply,  98 
origin,  98 
posterior  belly,  50 
relations,  98 
triangle,  54,  63 
dissection,  63 
Dilator  naris  m.,  629 

action,  629 
insertion,  629 
nerve  supply,  629 
origin,  629 
narinm  m.,  anterior,  627 

posterior,  627 
tubn,  408 
Diploe,  599 

Diploic  branch  of  supraorbital  a., 
336 
vein,  704,  705 
Diplopia,  316 
Disc,  choked,  442 
Disease,  M^^ni^re'.s,  437 

middle  ear,  4*J0 
Diseases  involving  facial  v.,  647 
DLslociition  of  Ikisb  of  skull,   579 

of  lower  jaw,  579 
Dissection  of  auricular  region,  660 
of  brachial  nerve  plexus,  148 
of  brain,  455 
of  carotid  triangle,  inferior,  61 

superior,  62 
of  cerebrum,  4()7 
interior,  512 
of  cervical  plexus,  38,  65 
of  dijiavStric  trianj^le,  63 
of  dura  mater,  711 
of  ear.  \\m 
of  eyeball,  357 
of  face.  025 

incision,  597.  623 
of  lihrons  coat  of  eye.  361 
of  lacrvnial  appanitns.  351 
of  larynx,  t2  H 
of  lateral  ventricles,  51  *i 
of  lingual  triangle,  (»l 
of  nienibranes  of  brain,  707 
of  middle  ear.  J (17 
of  month,  !>n!> 
of  mus<*les  of  tongue.  lO"^ 
of  neck.   17.  2() 
incision.  623 


Dissection  of  neck,  muscles,  48 
of  nose,  284 

of  occipital  triangle,  57 
of  orbit,  360 
of  pharynx,  227 
of  pons  Varolii,  549 
of  ptery go-maxillary  region, 

676 
of  scalp,  601 

of  subclavian  triangle,  59 
of  submaxillary  triangle,  63 
of   supraclavicular     triangle, 

59 
of  temporal  region,  625,  621 
of  tongue,  216 
of  triangles  of  neck,  54 
Diverticulum,  esophageal,  26 

pharyngeal,  26 
Divisions  of  nasal  fossae,  300 
Dorsalis  linguie  a.,  114,  105 

scapulse  a.,  133 
Doable  chin,  17,  31 
Douche,  nasal,  308 
Dropsy  of  antrum  of    Highmore, 

315 
Duct,  cochlear,  432,  437 
laorymal,  352 

orifice,  355 
laory mo-nasal,  352,  350 
Ivmphatic,  160 
nasal,  352,  594,  314 
orifice,  299,  298 
of  Bartholin,  114 
of  Meibomian  gland,  353 
salivary,  obstruction,  114 
Stenson's,    658,    608,    613, 
621,  627,  640 
course,  658 
divisions,  buccal,  659 

masseteric,  659 
line,  27,  623 
relations,  658 
thoracic,  12H,  160,  129 

relations,  131 
thvro-glossal,  125,  216 
Wharton's,  113,   70,   71.    78 
relations,  113 
Ducti  Kivini.  114 
Ducts,  lacrvnial,  orifice  of.  653 
of  Meibomian  gland,  648 
orifice,  653 
Ductus  endolvmphaticus,  431,  437, 

439 
Dura  mater,  of  brain,  70>^,  709 
attachment,  711 
blood  sup])ly,  726 
dissection,  711 
layers,  71 1 
nerve  snpi)ly,  726 
proces«ies,  717,  714 
pulsations.  711 
sarcoma,  711 
sinus(>s.  718,  715 

hemorrhage 
from,  719 


pjirache,  407 

Eiir  con^h.  '^l,   107 

dissection,  ;i!)!> 

external.  31)!),  (JOl,  fiGO,  405 


Ear,  external,  arteries,  665 
divisions,  660 
muscles,  665 

extrinsic,  605 
intrinsic,  665,  663 
pinna,  660,  661 
landmarks,  701 
internal,  399,  431 

blood  supply,  437 
lymphatics,  438 
veins,  437 
labvrinth,  l)onv,  430,  427 
middle,  399,  407,  405 
blood  supply,  425 
disease,  420 
dissection,  407 
inflation,     Politzer's 
method,  411 
Valsalva's   method, 
411 
lymphatics,  425 
pyramid,  412 
veins,  425 
Edema  of  glottis,  269 
Eighth  cervical  n.,  149 

anterior  division, 79 
cranial  n.,  456.  458.  542. 
556.    715.     Vide 
Auditor^'  Nerve, 
origin,  552 
Ejaculator  seminis  m.,  604 
Elevation  of  cornea,  348 
Eleventh  cranial  n.,  57,  466,  729, 

458.  542,    556. 
715 
origin,  552 
Eminence  frontal,  591 
Eminentia  collateralis,  495,  531, 
519.  523 
teres,  547,  536.  542.  556 
Emmetropia,  395 
Emmetropic  eye,  388 
Emphysema  of  orbit,  323 
Empyema   of    antrum   of   High- 
more.  312 
of  frontal  sinus,  311 
EncephahKcle,  591 
Euceplialoceles.  sincipital.  2>^6 
Encephalon,  45,5.      Vide  Brain. 
Endolymph,  431,  4:^2 
Entropion,  361 
Enucleation  of  eyeball.  396 
Epiglottis,  270,  123,  218.  236. 
250,251.254,258.259. 
267.  296 
action,  270 
tul)eix'le.  270 
Epilejisv,  Jack.sonian,  trephining, 

504 
Epiphysis    cerebri,    52"^.         VUk 

Pineal  I^xlv. 
Ei)istaxis,  30f,  643 
Epitlielicnna  of  nose.  2-^5 
Eijuator  of  eyeball,  3.">7 
E«|uilibrium,  maintenance,  432 
Kr«rot.  531 
Erysij>elas,  616 

Esophageal    branch     of     inferior 
thyroid  a.,  145 
diverticulum,  25 
Esopliagotomv.  226 
Esophagus,  226.  39.  41, 129.  236 
muscles,  229 


^^H 

L\Dr:x. 

7-17 

^"                  Esophagus,  relalionB,  226 

Facial  nerve,  hnccal  branch.  669, 

Ethmoid.  291 

dissectiun,  357 

GD9,  613,  620 

arWry,  337 

piiuulor.  357 

mmrse.  666 

nnlerior,  307.  337,  334 

inflittiou,  31^ 

digastric  branch,  669 

lyTuphatio  fyeWm,  392 
uiobility,  3.17 

division."  of,  facial,  666 

1                                    posterior,  307,  :i37.  334 

iiitra-craiiial.  666 

^m                         oelll.  315.  321 

pole,  anterior.  357 

^M                         BinusH!,  315.      ViiU  Ethmoid 

po««rior,  357 
sinkuig.  357 

infrauiBxillary     branch, 

^B                                 CelK 

34,  630 

infraorhiml     branch, 

^H                                   409 

veins,  379 

609,  613.  630 

^H                               blood  siip!>ly,  41'> 

Evebrow,  648 

line  (or,  20,27,  67 

^M                           mncoLL'<  Kl»r><l.s.  411 

muaolea,  63U 

niallir       limncb,        609, 

H                               nerve  supply.  412 

Ejelaah,  353 

613, 620 

^H                               omluaion.  411 

Evelaslies,  64S,  651 

operation  to  expose,  066, 

^1                                oritlce,  232.  298.  422 

Erelid.  wctinn.  mgittal,  353 

303 

^H                                relations,  411 

skin,  353 

paral3'sis,  670 

^H                EviHcerBtion  of  the  eyelwll,  396 

Eyelids,  352,  618,  652 

Btretcliing.  21)5 

^H                Ekcision   ot  condyle   ol   iuferior 

areolar  tieaiie,  652 

Btylo-hyoid  hraucli,  669 

^H                            uoxilla.  5M4 

blood  supply.  655 

^H                        oFejeball,  396 

Ij-mphatiw.  655 

670,  609,  613,  620 

^H                        ot  inferior  maxilU,  583 

niuiKlea.  630 

temporal     branch,    612, 
609,  613,  620 

^H                        of  Inryui,  2H1 

nervB  supply,  655 

^^1                        of  snperiar  maxilla,   line  or 

veins,  655 

Tein,   93,   644,  35,    50,   70. 

^m                           incision,  573 

613.  620,  631.  645 

^H                        of  toiitcne.  223 

arterial  blood  in,  047 

^H                     of  npper  jaw,  579 

P. 

^H                Eieuteralion  of  orbitltl  contents. 

coarse,  647 

^H                    3!W 

Face,  ahspest,  G26 

deep.  687 

uppcarunre,  69S 

disease»<  involving,  647 

^H                Eipreasion,  fnciat.  596 

arteries,  596,  fiOfl.  613. 640 

line.  633 

^H               External  anditorv  rainal,  403 

lHine«,  fracture,  586 

relations,  93,  647 

^H                        cepenlf,  54S,  546.  565.  569 

dissection,  625 

transverse,  35,  645 

^H                        ear,  399 

inoision.  597.  623 

Facies  Hipi«crHticn,  593 

^H                     tnterai  liKunientof  lemporo- 

Falicerel)elli,  717.  718,  714 

^H                            nutxillar;  urticnhition,  574 

incision  for  dissectiuu,  597, 

cerebri,  612,   712,   717,  718, 

^B                Extradural  iihscen^  1-23 

683 

714 

^M                           trephining,  r>ll 

Inndnmrks.  592 

Faradization  of  diapbragm.  155 

^M                       bemorrhoKt.  711.  733 

Far-sightednesH,  363 

^H                               trephininf!  in.  734 

nmscles,  626,  613.  627 

Fascia,    hncco-pharjngeal,     213, 

^^1              Extrinno  m.  of  i^miiue,  109 

nt^rves.  691,  609.  613,  620 

226 

^M                Eye.     r>-de  Eyeball. 

akin,  625 

eervioal,  deep,  45 

^H                       Dhaniber,  anterior.  :i!ll,  360. 

surface  markings,  593 

^M                                          369,  394 

vBHculnrily,  647 

diagram,  41 

^H                                       anjile,  .m 

veinx,  35.  645 

deep,  of  neck,  34 

^H                                  sinus,  391 

ivonnds.  647 

dtnlata,  496,  531,  536 

^H                           porteriur.  3»2,  394 

Kaoial  a.,  92,  li3H.   50,  70.  78, 

orbital.  323.  320,  331 

^H                              vitreons  385,  360 

79.  105,   133,    60B. 

InniiiiB,  323 

^H                       tdiambers.  3)11 

613.  620,  621.  640 

parolirt.  520 

^B                      owtH.  3S1,  369 

anaetomnsis,  rAH 

pr^tracbeul.  47.  39,  41 

^^m                    dangerous  area.  368 

bmncbes.  643 

prevertebral,  46,  39,  41 

^^B                    emmetropic.  388 

cerrtcal  portion.  92 

^^H                     enncleation.  396 

branches,  92 

^^H                     eviweration,  396 

oonrse.  nm 

of  neck,  36 

irregulurities,  190 

of  Hcalp.  802.  599.  603 

^H                     hTp^ropiefssg 

ligation.  19<l 

temporal,  618,  620 

^^H                     tandmarka.  593 

line   for,    20,    27,    67, 

abscess  bcm-alh,  619 

^^^H                     lymph  passage,  anterior,  392 

623 

density,  His 

^^M                                    pn^rior.  392 

^H                      myopic,  389 

183 

Fat,  orbital.  323,  326, 330,  632 

^H                      refmctJiic  nii'dia,  liBl 

rclnlioli?.  63P 

foreign  IxmIt,  323 

^^1                       section,  360 

transvi-rw,     G44,     608, 

Fauces,  islhnius.  2l:(,  224,  237 

^^M                       vasonlar  emit.  3/17 

613.  620,    640. 

pillar,   anterior,   213,  218. 

^H              Eyehall.  m.  330.  334.  649 

678 

350 

^H                     nxis.  3.->7 

posterior,      313.     218. 

^H                       btoud  vemeLs,  384 

eipresnion.  5!Mi 

336,  350 

^^1                       ohamber,  anti^rinr.  3!J1,  360, 

nionoph-Bin.  .'^14 

pillnrs.  224 

^H                           369,  394 

nerve,  16.-..  6(i6,  Tlf.  51,  71. 

recess.  234 

^H                       dUaiy  region,  3B»,  372 

78,    79,    203.    539, 

Fene^traovaliH.  420,  427 

^H                                      section.  365 

620,621-     TV,/rSev- 

rotunda,  420,  437 

^H                      cnttB,  361,  »69 

enlli  Cranial  Nerve, 

Fever  blister,  910 

niirii^nliim  ningnns,  38 

Fibers,      atv^iform,       soperllaial, 

^H                              iraosveise,  357 

bracwl>i-«.  666 

554                                                        ^^ 
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Fibro-cartilage,  interarticnlar^  of 
tempcMO-maxillary  artioalation, 
574 
Fibrous  ooat  of  eye,  361 

dkaeotion,  361 
fifth  oervioal  b.,  149 

anterior      division, 
39.  71,  78 
onnial  n,  465,   326,  339. 
458.  542.  556 
ophthi^mic    d  i  ▼  i  - 

sion,  326 
origin,  552 
nerve,  539,  675,  728,   695. 
715 
branches,  675 
ventriole,    535,    497,   516. 
523.  565 
Filiform  papills,  219 
FiUet,  543,  539 
FUtration  angle,  391,  394 
Fimbria,  526 
First  oervical,  n.,  727,  539 

cranial  n.,  461.     Vide  Olfte- 

toiy  Nerve, 
thoracic  n.,  anterior  division, 
79 
Fissora  palpebramm,  648 
Fissare,  oalcarine,  475,  491,  488, 
494.  497.  516 
calloeal,  496,  488. 497. 516 
calloso-maivinal,    470,    489, 
496.  474.  477.  480,  497, 
516 
central,  475.      Vide  Fissure 

of  Rolando, 
collateral,  495,488,494,497 
dentate,  496 

frontal,  inferior,   481,   474, 
477.  480 
Une,  508,  506 
snperior,  481,  474. 477. 
480 
line,  508,  506 
hippocampal,  496,  488,  494, 
497.  536.  569 
pia  mater,  546 
horizontal,  of  brain,  467 
hypoglossal,  554 
intra  -  parietal,     485,     474, 
477,  480 
line,  509 
longitudinal,  459,  480 
line,  507,  506 
of  brain,  467 
median,  longitudinal,  544 

posterior,  542 
occipital,  inferior,  490 

middle,  490,  477.  480 
posterior,  line,  506 
superior,  490,  477.  480 
transverse,     490,     477, 
480.  572 
of  anus,  591 
of  Bichat,  467,  532 
of  cerebellum,  great  horizon- 
tal, 561,  560 
superior,  561 
of  helix,  400,  666 
of  medulla  oblongata,   ante- 
rior median,  553, 
552 
postero-median,  553 


Fissare  of  Rolando,  476,  474, 
477.  480.  516 
Une,  507,  506 
of  Suitorini,  666,   401,663 
of  Sylvius,  456,   470,  471. 
474.  477,  569 
line,  507,  506 
olfactory,  456, 482,  488,497 
orbital,  456,  482.     Vide  Tri- 

radiate  Fissure, 
palpebral,   593,  649 
paracentral,  489,  488,  497, 

516 
parallel,  492,  477 
parietal,  572 

parieto-ocoipital,    476,  474, 
477.  480.  488.  494. 
497,  516 
line,  508 
post-central,  485,  474 
poet-olivary,  554 
precentral,  481,*  474.  477, 
480 
line,  508 
sphenoid,  nerves  in,  342 

stmotores     traversing, 
343 
sabparietal,  489,   496,  488, 

497,  516 
temporal,     middle,    474, 
477 
saperior,  474 
temporo-sphenoid,     inferior, 
492,  488.  494.  497 
middle,  492,  494 
line,  510,  506 
snperior,  492,  494 
line,  510,  506 
transverse,  467,   481.      Vide 
Fissure,  Precentral. 
line,  507 
triradiate,    456,    482,    458. 
483,   488.     497.       Vide 
Fissure,  Orbital. 
Fissures,  cerebral,  lines,  589 
of  brain,  lines,  506 
of  cerebrum,  468 
complete,  469 
incomplete,  469 
primary,  470 
Fistula,  auricular,  400 

salivary,  659 
Fistnlse,  cervical,  congenital,  25 

lachrymalis,  311 
Flocculus  of  cerebellum,  562 
Floor  of  fourth  ventricle,  536 
Fluid,  cerebro-spinal,  442 
Fold,  aryteno-epiglottidean,  248, 
218.  250.  258.  259 
glosso-epiglottidean ,  216, 218 
lateral,  216,  250 
median,  216,  250 
int«rarytenoid,  218,  250 
Folds,  aryteno-epiglottidean,  248 

of  membrana  tympani,  419 
Folium  cacuminis  of  cerebellum, 

661,  560 
Font«na,  spaces,  362,  392,  365 
Fontanel,  anterior,  584,  588 
an tero- lateral,  584 
posterior,  584,  588 
postero-lateral,  584 
Fonticulns  gutturis,  18 


Foramen  oncum,  216,  218,  236. 
250.715 

commune  anterius,  537 
infra-orbital,  595,  699 
magnum,  structures  travers- 
ing, 461 
magnum,  superior,  718 
mental,  595 
occipital,  superior,  718 
of  Key,  441,  544 
of  Magendie,  441,  544 
of  Monrt>,  518, 537, 516, 519. 

528.  529 
of  Retzius,  441,  544 
of    spbeno^maxiUaiy    foosai 

693 
pteryoo-palatine,  693 
rotniMum,  688,'  309 
sderae,  361 
spheno-palatine,  693 
superior  occipital,  718 
supra-orbital,  596 
Forceps  minor,  517 

rnajor,  517 
Foreign  bodies  in  brain,  511 
body  in  orbital  fat,  323 
Foreskin,  628 
Formatio  reticularis,    660,   668L 

483» 
FomixV  522,   488.  497,    516. 
523.  569 
body,  522,  533.  546 
bulbs,  460 
oonjtmctivfe,  320 
pillar,    anterior,    522L   516, 
529.  533.  536.  542. 
546,556 
posterior,  622,  523.536, 
546 
Fossa,  digMtric,  591 
iimorrdnata,  269 
lacrymal,  316 
of  antihelix,  339,  660,  398, 

661 
of  helix,  339,  660,  398.  661 
patellar,  385 

pituitary,  diaphragm,  717 
scaphoid,  of  ear,  660 
scaphoidea,  399 
spheno-maxillary,  693 
contents,  693  ' 
foramina,  693 
supraclavicular,  18,  21 
supraclavicularis  minor,  18, 

21 
supra-sternal,  18,  21 
zygomatic,  693 
contents,  693 
Fosste,  nasal,  294 

anterior  view,  306 
divisions,  300 
lymphatics,  307 
mucous  membrane,  309 
olfactory  portion,  300 
posterior  view,  309 
respiratory  portion,  300 
Fourth  cer\ical  n.,  anterior  divi- 
sion, 71.  78.  149 
oranial  n.,   327,   462,   326. 
339.   343.  458, 
542.    556.  560. 
Vide    Pathetic 
Nerve. 
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Fourth  cranial  n.,  origin,  552 

recurrent    branch, 
326 

nerve,  728,  715 
ventricle,    544.    516.    528. 
529.  560 
floor,  536 
Fovea  centralis,  380 
inferior,  547 
hemielliptica,  431,  430 
heraispherica,  431,  430 
superior,  547 
Fracture  into  frontal  sinus,  311 
of  bones  of  face,  586 
of  hyoid  bone,  281 
of  inferior  tnaxilla,  586,  581 
of  lacrymal  bone,  586 
of  nasal  bones,  286,  586 
of  skull,  584 
base,  585 
vault,  585 
of  superior  niaxilla,  586 
of  thyroid  cartilage,  274 
of  zygomatic  arch,  586 
Fractures,   compound,    of  skull, 
707 
of  skull,  base,  692 
Frsenum  epiglottidis,  216 
labii  inferioris,  210 
superioris,  210 
Frenulum,  543 
veli,  560 
Frenum  of  tongue,  215 

artery,  115,  105 
Frontal  a.,  337,  606,  603.  608. 
613.  620.  640 
anastomosis,  337,  606 
ascending,  447 
inferior,  447 
bone,  sinuses,  591 
branch  of ''anterior  ethmoid 

a.,  337 
convolution,  ascending,  482, 
474.  477.  480 
inferior,  482,  474,  477, 

480 
middle,  482,  474,  477, 

480 
suiierior,  482,  474,  477, 
480 
diploic  v.,  707,  705 
eminences,  591 
fissure,    inferior,    481,    474. 
477.  480 
line,  50H,  506 
superior,  481,  474,  477, 
480 
line,  508,  506 
lobe,  456,  475,  481 
inner  surface,  485 
landnmrk.s,  508 
orbital  surface,  482 
lymphatics,  615 
nerve,  327.  326,  339.  343 
sinus,   :$()8,  298.  314.  339. 
355 
conj^estion,  311 
empyeuia.  311 
fracture,  311 
polvpus,  311 
pus,  311 
sinases,  653.  705,  709 
suture,  573,  588 


]   Frontal  vein,  35.  645 

I   Frontalis  m.,   615,  627.      fide 

Ck»ipi  to-frontal  is  Muscle, 
i   Fronto-titphenoid  diploic  v.,   707, 

705 
i  Frost-bite  of  pinna,  400 
I  Fungiform    papUls,    219,    218. 
250 
Fungus,  648 

Funiculus  cuneatus,     554,    557, 
536.  542.  556 
gracilis,  554,  557,  536.  542. 

556 
of  Rolando,  554,  557 
Furrow,  branchial,  26 

of  medulla    oblongata,    an- 
tero-lateral,  554 
Furrowed  liand,  562 
Fusiform  convolution,  495,  488, 
494.  497 


Gralen,  vein,  714 

veins,  442,  532,  533 
Ganglia,  cerebral,  anterior,  525. 
Vide  Corpus  Striatum, 
posterior,    526.       Vide 
Optic  Thalamus, 
of  pneuinogastric  n.,  76 
Ganglion,  A  mold -h,  691 

ciliary,  3:W.     ]'ide  Ganglion, 
lenticular, 
branches,  341 
Gasserian,    730.    326.  339. 
695.  715 
branches,  TM 
relatiouH,  730 

to  cavernous  sinus, 
725 
removal,  TM 
resection,  199 
intercarotid,  76 
jugular,  116 

lenticular,   :i38,    326.   339. 
Vide  (iranglion, Ciliary, 
sensory  root,  3.'V) 
Meckel's,    697,    303.    686. 

690 
of  Andersch,  116 
of  sympathetic  cervical,  in- 
ferior, H5 
middle,  H4 
HUiKTior,  84 
ophthalmic,  'XW 
otic,  691,  303.  690 
petrourt,  116 
sphen(>-)Nilatine,  697 
submaxillary,  113 
Gang] ion i(ui.,  anten>-lateral,  444 
ant4*ro-me<lian,  444 
IKwtero-mMlian,  444 
Gangrene  of  pinna,  4(K) 
Gasserian    ^iiiKlion,    7')0,    326, 
339.  695.  715 
bniiH^hes,  730 
relutions,  730 

to  caveTUOUS  sinoii, 


r.ir) 


removal,  731 
rcMei'tioii,  1!M) 
Geniculati;  iKxlieH,  5Ii8 


C^enicnlate  bodies,  external,  538 
internal,  6;iH 
body,   external,  463,    539, 
552 
internal,  463,  539.542, 
552.  556,  560 
Genio-hyo  glo«4us  m..    Ill,  220, 
78,    79.    105.    109. 
212.  296 
action.  111 
bliNHl  snpi)ly,  111 
insertion.  111 
nerve  supply,  111 
origin,  HI 
relation^  111 
Genio-hyoid  m.,    107,    78.   79, 
105.   109.  212.  296 
action,  108 
bUxHl  supply,  107 
insertion,  107 
nerve  supply,  107 
origin,  107  ' 
Genu  of  oorjms  callosnm,    517, 

488.  497.  516.  523.  564 
Gingival  a.,  682.  695 
Glal»ella,  507,  588,  594,  506 
Gland,  lucrvmal,  653 

parotid^    (i56,     608.     613. 
627.  640 
contents,  657 
lobe,  can)tid,  656 
glenoid,  656 
pterygoid,  656 
n»moval,  658 
»t»nsor>'  nerves,  657 
woinuis,  658 
Glands,  auricular,  ])osterior,  157 
buccal,  213,  6:W 
cervical,  deep,  157 

su]HTllcial,  37,  157 
infnu^lavicular,  157 
labial,  210 

laor>'mal,     32:^    :^,    326. 

330,  334.  339.  355 

inferior,  328 

su|)crior,  328 

suH]H*nMory  ligament,  328 

lymphati(%  auricular,  poste- 


rior, 702 


buccal,  702 

lingual,  703 

maHt4)id,  702 

maxillary,  internal,  703 

cMvii)iUil,  702 

of  hetul,  702 

IMirotid,  (J57,  702 

]N>Hterior  pharyngeal,  703 

Mubmaxillary,  702 

Hn}MK*<'ipital,  702 
MeiUmiian,  593,  652,  346. 
355.  632.  653 

duct,  353 

dnctM,  64H 

orlllce,  653 
molar,  213 

niuoouM,  of  Eustachian  tube. 
411 

of  larynx,  269 

of  ncMf^,  .'102 
occipital,  157 
of  Bland  in,  219 
of  carotid  Mheath,  73 
of  neck,  159.  157 
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Glands  of  Nuhn,  219 
of  tongue,  219 
parotid,  63,  157 
pineal,  539.       Vide   Body, 

Pineal. ' 
sebaoeoQS,  of  cilinm,  353 
sublingoal,  113 

blood  supply,  114 
nerve  supply,  114 
relations,  113 
submaxillary,  63,  103,  113, 
5pL.  157.  177 
relations,  103 
sweat,  of  Moll,  353 
thyroid,  23,  122, 123.  129. 
251 
arteries,  126 
capsule,  126 
in  traoheotoray,  122 
isthmus,  251 
nerves,  126 
relations,  122 
structure,  122 
Waldeyer's,  353 
Glaucoma,  395 
pain,  362 
Glosso-epiglottidean   fold,     216, 

lateral,  216,  250 
median,  216,  250 
ligament,  270 
pouch,  216 
vallecuUB,  216 
GlosBO-pharyngeal  n.,    115,  116, 
466,729,79.539.  Vide 
Ninth  Cranial  Nerve, 
relations,  116 
tympanic  branch,  426 
Glottis,  edema  of,  269 
fiftlse,  266 
respiratoria,  266 
vooalia,  266 
Goitre.     Vide  Thyroid  Gland. 
Gracile  nucleus,  557 
Gracilis  funiculus,  557 
Great  horizontal  tissure  of  cerebel- 
lum, 2G1 
Groove,  Uicrynial,  317 
Guide    to  subclavian    a.,    third 
portion,  175 
to  vertebral  a.,  176 
Gumboil,  214 
Gums,  the,  214 
Gustatory  n.,  112,  688 
Gyri,  468.      Vide  Convolutions, 
annectant,  485 
operti,  of  inland  of  Reil,  471 
Gyrus,  angular,  489 

fomicatus,  499,    488.    497, 

516 
rectus,  482,  483.   488.  497 


Hammer,  423.      Vide  Malleus. 

Handle  of  malleits,  418.  422 

Harelip,  213,  044 

operation,  210,  213,  644 
hemorrhage  in,  044 

Head,  arteries,  573 

lymphatic  glands,  702 
nerves,  operaticms,  196 
of  caudate  nucleus,  536 


Head  of  malleus,  422 

veins,  665 
Headache,  trephining,  512 
Hearing,  center,  503 

oi^gan,  399 
Helicis  major  m.,  665,  401.  663 

minor  m.,  665,  401.  663 
Heliootrema,  432 
Helix,  399,  660,  398.  401.  661, 
663 
fissure,  400.  666 
fossa,  399,  660,  398.  661 
Hematoma  of  scalp,  617 
Hemianopsia,  462,  504 
Hemiplegia,  504 
croB^,  550 
Hemispheres  of  cerebellum,  461 
Hemorrhage,  cerebral,  a.  of,  446 
extra-dural,  711,  733 

trephining  in,  734 
from  artery  of  septum,  643 
from  nose,  301 
from  sinus  of  dura,  719 
in  operation  for  harelip,  644 
into  pons  Varolii,  550 
into    pterygo-maxillary    re- 
gion, 692 
subconjunctival,  358 
Herpes  cervico-occipitalis,  45 

labialis,  210 
Hiatus  semilunaris,    299,    298. 

314 
Highmore,  antrum  of,  312,  339. 
350 
abscess,  312 
cysts,  315 
dropsy,  315 
empyema,  312 
mucocele,  312 
orifice,  298 
tumors,  312 
Hippocampal    convolution,    495, 
488.  494.  497 
fissure,  496,  488,  494.  497. 
536.  569 
pia  mater,  546 
Hippocampus   major,    496,    526, 
519.  523.  529.  536.  546 
minor,   491,  521,   531,   519. 
523.  529 
His,  canal,  125 

Horizontal    division    of    lateral 
sinus,  720 
fissure  of  brain,  467 
Horner's  m.,  633.      Vide  Tensor 

Tarsi  Muscle. 
Horny  band,  .")26 
Huguier,  canal,  691 
Humor,  aqueous,  392 
Hutchinson,  test  teeth  of,  214 
Hvaloid  arterv,  3H5 
canal,  385,  392 
membrane,  3*^5  • 
Hydrocephalus,  internal,  442 
Hyo-epiglottidean  ligament,  270 
Hyo-glossus  m.,  Ul^,  220,  78.  79. 
105.  109.  177 
action,  108 
bloixl  supply,  108 
insertion,  108 
nerve  supply,  108 
origin,   108 
relation,  108 


Hyoid  a.,  86 

bone,  23,  281,  109.  123 
fracture,  281 
Hypermetropia,  363,  373,  395 
Hyperopia,  395 
Hyperopic  eye,  389 
Hypertrophy  of  pharyngeal  tonsQ, 

232 
Hypo-glossal  fissure,  554 
membrane,  216,  22p,  270 
nerve,   104,    112,    177,   467, 
654,  729,  51,  71,  78. 
79,539.  FffVfe Twelfth 
Cranial  Nene. 
paralysis,  104 
relations,  104 
Hypopyon,  392 

I. 

Incision  for  abscess  of  parotid,  658 
for  dissection  of  face,  597, 
623 

xA  neck,  623 
for  exposing  facial  n.,  672 

infra-orbital  n.,  699 
for  laryngotomy,  21 
for  tracheotomy,  21 
Wilde's,  591 
Incisive  a.,  683,  682 

branch  of  mylo-hyoid  n.,  691, 
695 
Incisura  oerebelli  anterior,  561 
posterior,  561 
intertrsgica,  399,  660,  398. 

661 
marsupialis,  561 
8antorini,  403 
thyroidese,  254,  271 
Incus,  423,  405.  409.  413.  422 
caries,  424 
ligament)  424 

posterior,  422 
long  process,  418 
OS  orbiculare,  424 
Inferior  condyle,  excision,  584 
maxilla,  excision,  583 

fracture,  586 
oblique  m.,  339 
Inflammation  of  scalp,  617 
Inflation  of  eyeball,  318 

of  middle  ear,  Politzer's  me- 
thod, 411 
Valsalva's    method, 
411 
Infraclavicular  Ivmphatic  gland, 

157 
Infra-hyoid  a.,  86,  50.  70 

vein,  117 
Infra-marginal  convolution,  462 
Infm-maxillary  branch  of  cervico- 
facial n.,  45 
of  facial  n.,  670,  34,620 
Infra-orbital  arterv,  676, 684,620. 
678.  682,  686.  695 
anastomosis,  676 
branch  of  facial  n.,  669,  609. 

613.  620 
foramen,  595,  699 
margin,  316,  594 
nerve,  675,  697,  609.   620. 
695 
branches,  675.  P97 
labial,  6:5,  620 
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Infra-orbilal   nerve,   brniiclies, 

Iris,  thp,  307,   360,    365,    369. 

Labial  cliinds,  210 

ui>skl,  675,  £20 

376,  394 

vein,  inferior,  117 

juilpebnil,  (i75,  S20 

absenue,  36H 

Labyrinth,    399,    431.      fide  In- 

operaiiun  to  expose,  009 

blooil  siipplj,  368 

l«rmil  Ear. 

stnictnre    involved, 

cleft,  :m 

bony,  431 

699 

color,  3H7 

external  view,  427 

rea«;tion,  199 

crypts,  392 

internal  view,  430 

pleiufl  of  iiervea,  669,  075 

lynipb  apHces,  393 

vein,  fl7« 

nerve  supply,  368 

diagivni,  439 

Infmrimtil  portion  of  Inryiix,  296 

pectinate  li|^inent,  364 

vestibulu.  431 

reflex,  366 

6ia  620 

Irregularities  of  carotid  a.,  inter- 

lufimdibnlUonii fascia,  643 

na],  196 

rtipsection.  351 

otoi*ipit«l(i..  195 

artery,  323,  3:sii,  334 

inion,  591,  506 

Irritation   of  litrj'ngeal  n.,  supe- 

iiranvh.», 3:(6 

lujuries  ol  neck,  31 

rior,  K3 

Ixme,  fracture.  6B0 

of  lin^ial  n..  323 

canal,  352 

164 

Island  of  KeU,  470,  481,  648,  471, 

omalicoli,    351,    64S,  35S, 

bifnruation,  70,  78 

483.  546,  565.  569 

653 

gui'le,  ISK 

gvri  opcrti,  471 

oannlienlna.  350 

Isthmus,  499,  488,  494,  497 

cnmncte,  649 

ligation,  160.  165 

of  fanctw,  913.  224.  237 

dnPt,  3.V2 

cul  lateral      oiranla- 

of  thvniiU  ginnii,  251 

diiow,  orilW  ot.  355,  653 

tiOD,  IDS 

tnbtc,  411 

fossa,  316 

line,  20 

Iter  chordm  anterius,  881 

gland,  323,  32fl,   326,  330. 

operation  to  expose,  164 

posWriiiB,  412 

334,  339.  355,  653 

e  tertio  nd  qnartum  ventrio- 

infericH',  328 

relolioM,  1(15 

nloni,51«,5;n.   HdeAque- 

snjKrior,  32B 

vein,  35,  645 

duct  of  Sylvius. 

left^  129 

groove,  317 

n^bt,  129 

J. 

nerve,    32:1.    327,   675,   326. 

339,  343 

Intemrticiilnr    flhn)-cartilnRe    of 

504                        .re. 

pnnetum,  649 

Jacohso.,'«n,,  116 

aac,    :(S2,   594,    321.    35a 

574 

orjoin,  300 

355.  653 

Interarvteiioiil  fol.i,    218,    236. 

ab^xm,.  644 

250 

upper,  excision,  ,'i79 

Locrymo-nanal  dnct^  353,  350 

KiMWlioii.  76 

Joint..*.      yi,k  Arlienlations. 

Lacunas  lateralis,  719 

Jnguliir  (^auKlion,  116 

Locus  lacrv-malis,  64S 

fin^t,  I  17 

veui,  anterior,  a),  37,  30,  34, 

Lambda,  573.  588 

BUi)eri<>r,  147,  133.  137 

35.  39-  50.  70,  117, 

Lambdoid  suture,  573,  688 
Litmina  cinerea,  459,  516,  56S 

nen-e,  lii-st,  149 

174.  177.  645 

InMtvnim]  RIukv,  459 

eitenial,  32.  60,  30,  34, 

crihrosa,  361,  362 

Intcrnul  cnpsnle,  047,  565,  569 

35,   39,   50,   70. 

fasca,  362 

RfUn,  54* 

174.  208.  645 

ot  orbital  tw«ia,  333 

hL-molTlliulie,  54S 

juitnlo-eeplLalic 

limb,  nnleiior,  547.  546 

lirnnc-h.  "W 

spiralis.  43-2.  430.  434,  436 

posterior,  547,  546 

line.  -n. ;«,  27,  623 

W,  390,  431 

pnlsiilion,  32 

369 

bloo.1  snppiy,  437 

Itrnii  Million,  1^ 

vitn^a,  374 

lyinpliutjnt.  436 

intern,il,  til,  i<%  73,  35, 

Ijnminie  of  cerEbellum,  558 

veins,  41*7 

39.   41.  50,  70, 

Laminated    tubercle   of   cerebel- 

lateral lif^ment  of  lemporo- 

78,     129,     164. 

lum.  562 

juiixillury  (irlioulation,  674 

174.  645 

Lnncisi  n.'s,  ."in 

maxilliu-yv-,  35 

posiliiin,  1» 

Interpedunciilar  npucv.  459 

relaliont..  73 

ot  auricle,  601 

Interatitial  fceratiiis,  362.  ;J63 

posterior.    30,    50,    70, 

of  rerelirum.  4(B 

206,  645 

of  omnium,  6ti7,  6S9 

external,  37 

ot  ear.  701 

Intia-cmnial  nlwoeaa,  511 

of  eye.  593 

division  of  fnoialn.,  66S 

nnl  jugular  v.,  23 

ot  face,  592 

nerves,  727 

of  frontal  lotw,  508 

Oonrw,  727 

K. 

of  limbic  lobe,  499 

nenreclfltnv  of  inferior  moxil- 

otneck,  17 

lnrvu.,730 

Keratosis  senilis,  593 

ot  ix«-ipitnl  lol«,  .'.og 

of  superior  maxillary  n., 

Key,  foramen,  441,  544 

of  pnrietal  lolw,  509 

TM 

ot  pin[u^  701 

Intm-pnrietfll   fiasnre,   495,   474. 

ti. 

477.  480 

Labial  a.,  inferior,  Ii43.  608, 613, 

of  trn.por<«phenoid  lobe,  509 

line.  509 

640,  683 

Laryngeal  a.,   inferior,   145,  3«5, 

Intrinsic  ni.'a  of  pinna,  400,  401, 

ana«tonio«i.*.  643 

263 

663 

brancli    ot    ni(ni-')rbital    n., 

superior,  91,265,  SO.  70. 
78.  123.  251,  263 

Irido-oydiUs,  374 

675,  697,  620.  699 
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Laiyngieal  asthma,  282 

branch  of  inferior  thyroid  a., 

145 
nenre,  123 

external,  202,   51,  71, 

78.  79.  177 
inferior,  82 

internal,   202,    51,   71. 
78.   79.    177,    851, 
263 
recnrrent,  82,  127,  282, 

71.  78.  263 
snperior,  82,  81,  262 
initation,  82 
paralysifl^  82 
pouch,  288 
sac,  289 
Laryngismus  stridalns,  282 
Laryngo-phsffynx,  227,  212.  296 
Laryngoeoopio  examination,  278 
Laryngotomy,  281,  279 

incision,  21 
Larynx,  247,  251 
ftpertore,  218 

superior,  237,  247,  250 
arteries,  263 
blood  snpply,  285 
eartila^  270,  271 
diaseotion,  247 
excision,  281 
ioints,  278 

infrarimal  portion,  296 
ligaments,  278 
lymphatics,  265 
movements,  24,  281 
mucous  glmids,  269 
membrane,  269 
muscles,  258.  259 
extrinsic,  282 
intrinsic,  262 
nerves,  282,  263 
paralysis,  282 
relations,  247 
section,  212 
sinus,  266 

suprarimal  portion,  296 
veins,  265 

ventricle,  248,  266,  212. 218. 
250.  296 
Lateral  cartilage  of  nose,  287 
superior,  286 
lithotomy,  621 
sinus,  720,  714.  715 
course,  592 
divisions,  720 
line,  721,  723 
operation  to  expose,  510 
thronilK>sis,  511,  720 
•  tributaries,  720 
tract  of  medulla  oblongata, 

554,  552,  556 
ventricle,    518,    497,    516, 
523 
boflv,    518,    519,    528, 

569 
comua,  519 

anterior,  521,   528, 

546 
middle,  521,  528 
l)osterior,  521,  528, 
546 
dissection,  518 
tapping,  511 


Lateral  ventricles,  518 
Lateralis  nasi  a.,  844 

anastomods,  844 
Laxator  ^ympani  m.,  424 
Layers  of  cornea,  383 

of  dura  mater  of  brain,  711 

of  scalp,  601 
Lead  poisoning,  214 
Leeching,  720 
Length  of  neck,  17 
Lens,  386,  360.  372,  394 

capsule,  381 

cortex,  391 

oiystalliue,  388 
relations,  388 

nucleus,  391 

substance,  391 

suspensoiy    ligament,    385, 
360.  372.  394 
Lenticular  ganglion,   338,  326, 

sensory  root,  336 
nucleus,  525,  548,  546,  564, 
565.  569 

Lenticulo-striate  a.,  448 
Leukoma,  364 

Levator  anguli  oris  m.,  636,  627 

action.  838 
insertion,  838 
n. -supply,  838 
origin,  ^ 
anguli  scapule  m.,  39.  50, 

71.  152 
glandule  thyroidett  m.,  122, 

123.  251 
labii  inferioris  m.,  838 
action,  838 
insertion,  838 
nerve     snpply, 

638 
origin,  838 
snperioris   alfleque   nasi 

m.,  829, 
627 
action,  629 
insertion, 

629 
nen'e  sup- 
.      ply,  629 
origin,  629 
relations, 
629 
muscle,  635,  627 
action,  635 
insertion,  635 
nerve     supply, 

635 
origin,  635 
relations,  635 
menti  m.,  627.     Vide  Leva- 
tor Labii  Inferioris  Muscle, 
palati  m.,  245,  242.  243 
action,  245 
insertion,  245 
origin,  245 
palpebrse  m.,  339 

superioris  m..   320,  655, 

320.    326,    330, 

334.   353.   355, 

653 

action,  331 

insertion,   328,  634, 

a^5 


Levator  palpebrs  superioria 

muscle,  nerve 
supply,  331 
origin,  328,  .855 
relations,  658 
Idgament,  capsular,  of  crioo-ary- 
tenoid  articulftticHi, 
278 
of    tempore  -  maxillanr 
articulation,  573^  576, 
577 
of  tympanum,  425 
check,  external  324,  321 

internal,  324,  321 
orioo-aiy  tenoid,  posterior,  276 

tonansverse,  278 
external  lateral,  of  tempoio- 
maxillary  articnli^n, 
674 
glosso-epiglottidean,  270 
nyo-epiglottidean,  270 
internal  lateral,  of  tempoio- 
maxillary  articii- 
lation,  574 
of  lower  jaw,  679» 
678.686 
tafsal,  830 
in  tympanum,  424 
of  incus,  424 

posterior,  422 
of  mailens,  anterior.  424 
external,  424,  409 
internal,  424 
superior,  423,  424 
snapensoiy,    424,    409, 

of  Zinn,  347,  334 
orbito-tarBal,  852,  320.  321. 

Vide  Se|>tom  Orbitale. 
palpebral,  852 
pectinate,  of  iris,  384 
pterygo-maxillary,  231,  229 
spheno-mandibular,  574 
stylo-hyoid,  115,  576,  577 
stylo-mandibular,  574 
stylo-maxillary,   46,  63,  574, 

576,  577 
suspensory,  of  eyelwill,  324 
of  lacrv^mal  gland,  328 
oflens^  385,  360.  372, 

394 
of  malleus,  413 
thyro-ary tenoid,  s  u  jf  e r  i  o  r, 

266 
thyro-epiglottidean,  270 
thyro-hyoid,   255,  254,  263 
Ligaments  of  crico-arytenoid  ar- 
ticulation, 276 
of  larynx,  276 
of  pinna,  400 

of  temporo-maxillary  articu- 
lation, 573 
Ligamentuni  jugale,  270,  275 

nucha?,  25,  39,  41 
Ligation  of  arteries  of  neck,  160 
of  carotid  arteries,  common, 

179 
collateral  circu- 
lation,     185, 
133 
artery,  extemal,  186 

collateral  circu- 
lation, 187 
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Ligation  of  carotid  a. ,  internal,  195 

collateral  circula- 
tion, 196 
of  facial  artery,  19() 
of  innominate  a.,  160,  165 

collateral,  circula- 
tion, 165 
of  lin^a.,  64,  188,  177 
of  occipital  a.,  94,  195 
of  subclavian  a.,  132 

collateral      circula- 
tion, 135,  133 
first    portion,    135, 

166 
second  portion,  135, 

166 
third  portion,    166, 
169 
collateral  circu- 
lation, 170 
of   temporal    superficial   a., 

195 
of  thyroid  a.,   inferior,    145, 
179,  177 
superior,  187,177 
of  vertebral  a.,  143,  175 
Limbic  lobe,  landmarks,  499 
Line  for  brachial  n.  plexus,  20, 
67 
for  carotid  a.,  common,  20, 
27.  67 
external,  86,  20.  67 
internal,  20.  67 
for  dental  n.,  inferior,  20,67 
for  facial  a.,  20.  27.  67 

ner>'e,  20.  27,  67 
for  fissure  of  Rolando,  507, 
506 
of  Sylvius,  507,  506 
for  frontal   fissure,    inferior, 
508,  506 
superior,  508,  506 
for  innominate  a.,  20,  67 
for  intra-parietal  fissure,  509 
for  jugular  v.,   external,  23, 

32,  27 
for  lingual  a.,  20,  67 
for  longitudinal  fissure,  507, 

506 
for  occipital  figure,  posterior, 

506 
for  parieto-occipital   fissure, 

508 
for  precentral  fissure,  508 
for  spinal  accessory  n.,  20. 67 
for  Stenson's  duct,  27 
for  subclavian  a.,  20.  67 
for  tempotx>-sphenoid  fissure, 
middle,  510,  506 
sni)erior,  510,  506 
for  thyroid  a.,  inferior,  20, 67 

superior,  20.  67 
for  transverse  fissure,  507 
Reid'slKuu^  507,  506.  589 
Lines  for    carotid  a.,    common, 
623 
for  common  carotid  a.,  623 
for  external  jugular  v.,   623 
for  fiicial  a.,  623 

vein,  623 
for  fissures  of  brain.  506 
for  jugular  v.,  external.  623 
for  Literal  sinus.  723,  721 


Lines  for  longitudinal  sinus,  supe- 
rior, 719 
for  sigmoid  sinus,  723,  721 
for  Stenson's  duct,  623 
of  cerebral  fissures,  689 
Lingual  a.,  91,  114,  50.  70,  78, 
79.  105.  133.  177 
anastomosis,  114 
irregularities,  190 
ligation,  64,  188,  177 
line  for,  20.  67 
operation  to   expose, 

183 
relations,  92 
branch  of  glosso-pharyngeal 


n.,  119 


convolution,  495,  488,  494, 
497 

lymphatic  glands,  703 
nerve,    112,   688,    78,   202, 
678.  686.  695 
branches,  688 
irritation,  223 
operation  to  expoee,  202 
relations,  112 
resection,  205 
tonsil,  219 
triangle,  64 

dissection,  64 
vein,  92,   112,    35.    50,  51, 
70.  177.  645 
relations,  112 
Lingual  is  m.,  220 

inferior,  220,  221 
superior,  220,  221 
Lingula,  543 

of  cerebellum,  561 
Lip,  lymphatics,  210 
Lips,  210 

lymphatic  vessels,  223 
Lobe    of  '  cerebellum,    biventral, 
560 
central,  561 
digastric,  562 
posterior    inferior,   562, 
560 
superior,  561,  560 
quadrate,  5^)1,  560 
slender,  560 
of  cerebrum,  central,  470 
frontal,  475,  481,  471 
inner  surface,  485 
landmarks,  508 
orbital     surface, 
482 
limbic,  landmarks,  499 
occipital,  476,  490,  458 
inferior  surface, 

494 
landmarks,  509 
parietal,  476,  485 

landmarks,  509 
quadrate,  516 
temporal,  481,  491,  471 
inferior    surface, 

494 
landmarks,  509 
temporo-sphenoid,    456. 
4'^1,     491,     458. 
565.      Vide  I»be 
of    Brain,     Tem- 
poral, 
land  murks,  .509 


Lobes  of  brain,  frontal,  456 

temporal,     456.         Vide 
LoIh.*,    Temporo-sphe- 
noid. 
of  cerelHjllum,  558,  661,  662 
of  cerebrum,  469 
of  parotid  gland,  656 
optic,  538 
Lobule  of  cerebellum,  crescentic, 

anterior,  560 
posterior,  560 
of  cerebrum.     Vide  Convolu- 
tions, 
of  ear,  399,  660,  398.  661 
of  nose,  284 
of  testicle,  648 
Lobul us  centralis,  561,  560 

gracilis,  562 
Locus  cajruleus,  547 

niger,  .553,  488.  497 
Long  buccal  n. ,  688 
Longitudinal  fissure,  459,  480 
line,  507,  506 
of  brain,  467 
median  sulcus,  542 
sinus,  inferior,  724,  714 
superior,  719,  709,  714, 
715 
course,  592 
line,  719 
wounds,  719 
LoDgus  colli  m.,  155,  39.  152 
action,  156 
insertion,  155 
nerve  supply,  166 
origin,  155 
relations,  156 
Ludwig's  angina,  64 
Lung,  apex,  18 
Lupus  vulgaris,  293 
Luschka,  pharyngeal  tonsil,  232 
Lymphatic  duct,  160 

gland,  auricular,    posterior, 

157 
glands,  auricular,  702 
buccal,  702 
cervical,  deep,  157 
superficial,  157 
infraclavicular,  157 
lingual,  703 
mastoid,  702 
maxillary,  703 
occipital,  702,  157 
of  carotid  sheath,  73 
of  head,  702 
of  neck,  159,  157 
parotid,  6.57,  702,  157 
posterior  pharyngeal,  703 
submaxillary,    63,    702, 

157 
sulK)ccipita],  702 
Lymphatics,  auricular,  posterior, 
615 
frontal,  615 
occipital,  612 
of  brain,  445 
of  external  auditory  meatus, 

407 
of  eyeljall,  3{)2 
of  evelids,  fJ.55 
of  face,  70:J 
of  internal  ear,  438 
of  larynx,  265 
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Lymphatici  of  lip,  210,  223 
of  middle  ear,  425 
of  month,  223 
of  nasal  fosRse,  307 
of  neck,  157 
of  nose,  286 
of  orbit,  351 
of  pharynx,  238 
of  pinna,  403,  065 
of  pterygo-maxillary  region, 

687 
of  soalp,  612,  703 
of  tongue,  223 
of  tonsils,  225 
posterior  auricular,  615 
temporal,  615 
Lymph  passage  of  eye,  anterior, 

392 
posterior,  392 
spaces,  intervaginal,  385 
of  cornea,  392 
of  iris,  392 
perichoroid,  392 
supra-vaginal,  324,  395 
Lyre,  522,  533 


MacEven,  snpra-meatal  triangle, 

415 
Macrogloflsia,  223 
MaonUi  lutea,  380,  381 
Magendie,  foramen,  441,  544 
MaUtf  branch  of  facial  n.,  609, 
613.  620 
of  lacrymal  a.,  336 
of  orbital  n.,  351,  694 
of  temporo-faoial  n.,  669 
of  temporo-malarn.,  676 
Malleolus,  ligament,  suspensory, 

422 
MaUeus,  423,  405,  409.  413 
caries,  424 
handle,  418,  422 
head,  422 

ligament,  anterior,  4*24 
external,  424,  409 
internal,  4:24 
superior,  423,  424 
suspensory,     424,    409, 
413 
manubrium,  423 
processus  brevis,  423 

gracilis,  423 
short  process,  418 
Mammarv  a.,   internal,    146,  78, 
79.  129.  133 
gland,  carcinoma,  pain,  45 
Manubrium  of  malleus,  423 
Marginal  convolutions,  485,  488, 

497.  516 
Maaseter  m.,  659.  621,  627 
action,  6(50 
bloixl  supply.  660 
insertion,  659 
nerve  supply,  660 
origin,  6.59 
relations,  6.')9 
Masseteric  a.,    6-^4,    620.    678, 
682 
nerve,  6^7.  621.  678 
portion    of    Stenson's    duct, 
6,'')9 


Mastoid  abscess,  420 
antrum,  412,  413 

trephining,  415 
artery,  95,  96 

branch  of  auricularis  magnns 
nerve,  38 
of  small  oooipital  nerve, 
51 
cells,  412,  416,  413 
disease,  pus,  423 
lymphatic  glands,  702 
nerve,  30.  34 
process,  591 

operations,  723 
vein,  37 
Maxilla,  inferior   condyle,  exci- 
sion, 584 
excision,  583 
fracture,  586,  581 
superior,  excision,  579 

line   of     incision, 
572 
fracture,  586 
Maxillary  a.,  internal,  679,  680, 

133.   620.  621, 
678.  682,  686, 
695 
branches,  683,  682 
divisions,  683 
division  of  internal  maxillary 

a.,  683 
lymphatic  glands,   internal, 

703 
nerve,  inferior,  687,  730, 326. 
339.  686.   695. 
715 
branches,  687 
neurectomy    of   in- 
tracranial, 
730 
strncttires     in- 
volved, 730 
resection,  199 
superior,  693,  698,  730, 
326.   339.   678, 
686.  715 
branches,  694 
course,  693 
infra-orbital  branch, 

609 
neurectomy   of,    in- 
tracranial, 
730 
structures      in- 
volved, 730 
resection,  199 
sinus,  312.      Vide  Antrum  of 

Highmore. 
vein,  ant<^rior,  6*^7,  35.  645 
internal,    687,    35,    50. 
70.  645 
Measurements  of  orbit,  317 
Meatus,  auditorv,  external,  403, 

405.  409 
blood  supply,  404 
lymphatics,  407 
nerve  supply,  407 
occlusion,  404 
relations,  404 
sinus,  403 
veins,  407 
inferior,  212 
of  nose,  296 


Meatus  of  nose,  fourth,  299 

inferior,  299,  296.  298, 

350 
middle,  299,  212.  296. 
298,  350 
atrium,  299 
superior,  299,  212. 296. 

Meckel's  ganglion,    697,    303. 
686.  690 

branches,  697 
removal,  699 

structures  involved, 
699 
space,  730 
Media,  refrsoting,  of  eye,  361 
Median  fissure,  longitudinal,  544 
posterior,  542 
nerve,  149 

sulcus,  longitudinal,  542 
Medulhi  oblongata,  461, 553, 516. 
5397  552 
fissure,     antero- lateral, 
^54 
anterior  median, 

553,552 
posterior  median, 
553 
function,  558 
funiculus  dentatus,  536 

gracilis,  536 
position,  456 
pyramid,  anterior,  458 
pyramids,  554 

decussation,     553, 
554  552 
tnct,  lateral,  554,  536. 
552.  556 
pyramidal,  552 
Medullary  velum,  posterior,  562 
superim*,  543,  516.  536, 
542,      560.       Vide 
Valve  of  Vieuflsens. 
Meibomian  glands.  593,  652,  346. 
355.  632.  653 
ducts,  648,  353 
orifice,  653 
Melanotic  sarcoma  of  choroid,  379 
Membrana  basilaris,  4:^ 
flaccida,  419,  409 
nictitans,  321 

rudimentary,  651 
tensa,  419 

tympani,    416,    405.    409. 
413 
artificial.  420 
blood  supply,  420 
external  view,  418 
folds,  419 
inner  wall,  420 
internal  view,  422 
mucous  membrane,  420 
nerve  supply,  420 
paracentesis,  419 
perforation,  419 
promontory,  420 
pyramid,  420 
rupture,  419 
secundaria,  420,  432 
Membrane,  crico  thvroid,  24,  255, 
123.  251,  254 
hyaloid,  385 
hypo-glossal,  216,  220,  270 
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Membrane,  inlersntural,  817 

Mnnoplepa,  Iniu-liial.  504 

Mnscle,   crico-arytenoiiieus  later- 

muooiis, of  larynx,  iJU!* 

alis,  361,  259 

of  lueiubrauft   tynipniii. 

facial,  5(14 

posticus,  356,  258,  359 

420 

Moiin.,  fontmeii,  51H,  537,  516, 

crico- thyroid,  255,  123.  251 

o(  mouth,  215 

519,  528,  529 

posterior,  263 

■>t  iisNt]  Irnsn',  3IMJ 

of    nose,    iiervB  supply, 

clivns,  5(>I 

angnll  oris,  627 

302 

t'ulmen,  561 

labii  inferioris.  6311,  627 

of  pharynx,  23S 

Uorgagni,  Biniis  of.  331,  229 

digastric,   !H   71,  78.   79, 

of  BotrmaD.  363 

Motor  nrens  of  braiu,  449,  501 

105,  117 

of  bmin,  704 

centers  of  bmin,  500 

anteiior  belly.  50 

of  Deaoeiiiet,  363 

ocnii  u..  341,  539,  715 

pOaUTinr  In-llv,  50 

of  BeJsmier,  433 

Month,  309,  213,  594 

pituitary,  300 

angles,  SIO 

narium.  iint<  rior.  627 

nerve  snpply,  303 

anterior  view,  239 

pKlcrior.  627 

pupil Inrj,  387 

external  pterygoid,  679,  678 

SchneideiiBn.  300 

diaieotion,  20H 

genio-hyo-gloBsus,   111,   2211, 
•^78,  *9,''l05,  109,  213: 

nerve  supply,  303 

lymphatics,  223 

Shrapueira,  419,  «18 

296 

ayuoviiil,   of  temporo-maiil- 

muscles,  034 

genio-byoid,    107,    78,    79, 

Isry  articulation,  .'^74 

««cion.  312 

105.  109,  213.  396 

thyro-hvniil,  25,5,  123,  212, 

vestibule,  210,  212 

belicis  mnjor,  665,  401.  663 

251,  254.  263 

Movements  of  Inrjtii,  24,  231 

minor,  »fl5,  401,  663 

Meuihraiiea  of  brain.  43S 

Mucocele    of    antrum    at    High- 

Honier'B.  633.      Vidt  Tensor 

Menilimiioiis  cochk-a,  437 

tnnre,  312 

Tarsi  Muerle, 

Uhyrinth,  431,  432 

diagniiii,  439 

411 

79,  105,  109,  177 

of  liir>-nx,  2G9 

inferior  obliqne,    347,    320, 

M^ui^re's  disease,  437 

of  nose,  302 

339,  632 

Meniogeal  a.,  auWrior.  734 

membraoe  of  larj-nx.  269 

reoluB,  632 

middle.  !i»>.  (iH3.  733. 

internal  plcrvgoid,  CFO,  303, 

303,   682.   688, 

420 

678,  686.  690 

690,   695.    709, 

of  mouth,  215 

iHxat^n-  lymimiii,  434 

714.  713 

of  noaal  timm,  300 

levator  angiili  oris.  636,  637 

branches,  733,  734 

otnnse,  nerve  supply,  302 

Hcapuiic,  39,50.71, 

wounds,  734 

of  pliaryiii,  2.'J3 

152 

poiterlor,   Hn,  449,   735, 

of  arethrn,  037 

124,  231 

^44 

Mailer,  palpebral   musole,   Btipe- 

amalJ.   6W3,    735,    682, 

rior.  b53 

labii  iiiferioris,  636 

686.  695 

ring  mnaclo  of,  373 

Buperiori«,  635,  627 

branch   of  anterior   ethmoid 

alsque      nasi, 

artery,  3;(7 

Mnsca;  volitnntes.  385 

630,  627 

of  aaceiuliiL^  pliaryngeiil 

Mnncle,  anterior  dilator  narium, 

menti,  627 

arten-,  tl7 

627 

palali,  -il.'.,  242,  243 

of  Kl«i.V[.barjngeal 

antitragieo.'*,  e&i,  401,  663 

p«ll«.)>i.u-.,]i-Ti..ri«.:WO, 

nerve.  Ilfi 

a^■teno-epiglottideu^     261, 

32".  H.-.,-,.    326.   330, 

358,  259,  263 

334,  353.  355,  653 

SI 

polpi-bml,  339 

vein,  735 

'363 

lingualis.  230 

Meningitis,  433 

attolens  anrem,  (MB,  627 

inferior,  2-30.  221 

attrahena  anreni,  60,>.  627 

superior,  220,  221 

aivifliB  uvula-,  246.  242,  243 

longus  colli,  156,  39,  152 

Mental  a.,  676.  t»3,   620,  682. 

nifliaeter.  6.59.  621,  627 

695 

631,  627,  678.  686 

bnl  bo-cave  mosus,  6(M 

mvlo-hyoid,    lOT.    50.   71, 
"78,  79,   107,  109,   177, 

brauoh    of    mylo-hvoid    n.. 

oiliary,  'm.  360.  365.  369, 

S91,  695 

376.  394 

296 

foramen,  5^5 

of  iirbicnlaris   iflljH'bru- 

oblique,  iiifirior.    347.    326, 

nerve.  (Hit,  609.  620.  686 

rum.  033 

330.  334.  339.  346, 

Meyer,  sphen')-et]iiiioid  rw^ssof. 

oomplexnn.  39.  50,  71,  78 

632 

2))0 

ooiupresF«r  narlnni,  627 

superior.  331,  326,330. 

Middle  ear,  3tl9,  407 

minor,  627 

334 

blood  supply,  435 

nasi,  63!) 

pulley,  331.  334 
ohiiqnns    surls,    665.    401, 

di^^ease,  420 

oonslrictor,  of  plmrrnx,    in- 

dissw-tiou, 407 

ferior.     L>>«.     71. 

663 

lyiuphatics.  435 

79.     123,      177, 

capitis  iiiferiorin.   152 

229.  236   251 

,™[«.ri.,vi^  152 

veins.  4a-> 

nii.lille,      1>-.M.       50. 

Mobility  of  eyelMll,  3,57 

71.79.105.229 

(Vei pi lo- frontal  is  Mnscle. 

of  scalp,  ma 

snix-rinr.     -J-^rt,     71, 

ow'ipito-frontnliB.  615 

Modiolus,  432,  434,  436 

79,  229 

omohyoid,  IIU,  71.  117 

Molar  (tinnds.  313 

corrnRalor     snprrcilii.     634, 

anterior  belly.  118,  50 

Moll,  sveat  Klnnd,  353 

346,  632 

po«ieriot  beUy,  130,  50 

J 
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Mnaole,  orbioolaris  oris,  834,  627 
palpebraram,  630,  321, 
353,627 
pftlAto«los8ii8,  220,  240,  X05, 

109,  242,  243 
paliMio-pliaryngeiis,  245,  242, 

243 
palpebral,  saperior,  of  Mfil- 

ler,  353 
platysma  mvoides,   31,   30, 

177,  621,  627 
posterior  dilator  nariom,  627 
pterygoid,  external,  079,  678 
internal,  680,  303,  678. 
686,  690 
pyramidaliB  nasi.  626,  627 
qnadratofl  menti.     rtcie  De- 
preeaor     Labii     Inferloris 
Mnsole. 
reotos  capitis  antions  major, 

166.  78/79. 
152 
minor,  166, 152 
lateralis,  166,  152 
external,  342, 321.  326, 

330.  334.  339 
inferior,  347,  339.  346, 

496 
internal,  342,  326,  330, 

334.  339 
saperior,  331,  320.  326, 
330.  334.  339,  346.  . 
632 
fetmbens  anrem,  606,  627 
rhig,  of  MWer,  373 
risQrins,  31,  634,  627 
salpiwi-pbaryngens,      245, 

Santorini's.       Vide  Risorins 

Mnsole. 
soalenns  antions,   153,    39. 
71,  78, 79. 129, 152 

medins,  154, 39,  50,71, 
129,  152 

posticus,  154,  39,  129, 
152 
semispiualis  colli,  39 
seiratua  magnos,  50,  71 
sphincter    oculi.       Vide  Or- 
bicularis Palpebrarum 
Muscle, 
oris.       Vide  Orbicularis 
Oris  Muscle, 
spleriius,  39,  78,  79 

capitis,  50,  71,  152 
stapedius,  425,  422 
stemo-cleido-mastoid,  17,  48. 
Vide  Muscle,   Steruo-ftiaS' 
stoid. 
sterno-hyoid,    120,    39,   50, 

71,  78.  117 
sterno-iiiastoid,    17,    48,   39, 
41,  50.  71,  78.  117. 177 
sterno-thvroid,   121,  39,  50, 

71,  78.  117 
stylo-glossus,    111,   220,   79, 

105.  109 
stvlo-hvoid,  98,   50,  51,  71. 

105.'  177 
stvlo-pharvngeus,     115,    79. 

105,  229 
superficial  cervical,  31 
superior  rectus,  632 


Knsolcv  temporal,  625,  321.  621. 

tensor  pida^  245,  308.  690 
tMsi,    633,    321,   346. 

355.  632,  653 
lympani,  425,  405,  422 
tbyro-aiytenoidens,  261, 259 
thyro-epiglottldens,  261 
thjro-hyoid,    121,    50,    71. 

traohelo-mastoid,  152 
tngions,  665,  401,  663 
transveraalis  ooUi,  39 
transversus  anris,  665,  401, 
663 
deep,  613 
trapedns,   39.  41,  50,  71, 

78179 
lygomations  major,  636,  627 
minor,  637,  627 
Mnsoles,  oimsirfiBtor,  of  plianmx, 
228,  231,  229 
intrinsio,  of  pinna,  400,  401, 

663 
of  anriole,  intrinsic,  400 
of  ear,  605,  665 
of  esophagns,  229 
of  eyebrows,  630 
of  eyelids,  630 
of  face,  626,  613,  627 
of  larynx,  258.  259 
extrinsio,  262 
intrinsio,  262 
of  month,  634 
of  neok,  dissection,  48 
of  nose,  6^ 

of  orbit,  328,  326.  330 
of  palate,  paralysis,  247 
of  pharynx,  227 

paralysis,  247 
of  scalp,  613.  627 
of  soft  palate,  242.  243 
of  tongue,  219 

dissection,  108 
extrinsic,  219,  109 
intrinsic,  220 
of  tympanum,  425 
prevertebral,  155,  152 
recti,   common    tendon,    in- 
ferior, 347 
superior,  347 
Muscular  branch  of  facial  a.,  643 
of  ophthalmic  artery,  337 
sense,  area  of,  500 
Musculo-cutaneous  n.,  149 
Musculo-spiral  n.,  149 
Mylo-hvoid  a.,    104,    683,    678, 
682,  686,  695 
muscle,  107,  50,  71,  78,  79, 
107.  109,  117,  177. 
296 
action,  107 
blood  supply,  107 
insertion,  107 
nerve  supply,  107 
origin,  107 
relations,  107 
nerve,    104,    691,    51,    678. 
686,  695 
branches,  695 
incisive  branch,  691 
mental  branch,  691 
Myopia,  363,  396 


Myopic  eye,  889 
HyzadMna,  126 


Nans,  anterior,  284.  694 
posterior,  232,  236 
Nasal  a.,  337 

aoastomons,  337 
lateral,  613,  682,  895 
iKXties,  286 

fracture,  286,  586 
brandi  of  anterior  ethmoid 
a.,  337 
of  infra-orbital  n.,  675, 

607,620 
of  Medsel'sgaQgliofi,  608 
catarrh,  301 
cavities,  294 

blood  supply,  307 
diyisions,  300 
reins,  307 
oolumna,  594 
douche,  308 
duct,  352,  594,  314 
orifice,  299,  298 

294 
anterior  view,  306 
divisions,  300 
lymphatics,  30T 
mucous  membrane,  300 
olfactory  portion,  300 
posterior  view,  309 
respiratory  portion,  300 
nerve,  302,   iSSt,  675,    697, 
303.326,339.348, 
609,  620;  690,  695 
bnuM^es,  335 
external  branch,  676 
inferior,  303 
naso-labial  branch,  629 
of    Meckel's    gaiu^Uon, 

698 
superior,  698,  303.  690 
nerves,  inferior,  690 
polypi.  301 

septum,  294, 236,  291.  306. 
714 
deviation,  294 
perforation,  294 
Naso-labial  branch  of  nasal  n.,  629 
Naso-palatinea.,  684,  690 

branch  of  Meckel's  ganglion, 

698 
nene,  302,  303 
Naso-pharynx,  227,  212,  296 
Nates,  538,  542.  556,  560 

brachia.  543 
Near-sightedness,  363 
Nebula,  364 
Neck,  abscess  of,  31,  47 
arteries,  ligation,  160 
articulations,  573,  579 
back  of,  surface  anatomy,  24 
bursa;,  156 
carbuncle.  26 
development,  25 
dissection,  17,  26 
fascia,  deep,  34 

superficial,  26 
incision  for  dissection,  623 
injuries,  31 
length,  17 
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Neck,  lymphatic  glands,  159, 157 
vessels,  157 
muscles,  dissection,  48 
nerves,  70,  71 

operations  upon,  196 
skin,  17,  26 
surface  markings,  21 
transverse  section,  39 
triangles,  54 
anterior,  IB 
diagram,  55 
dissection,  54 
posterior,  18 
veins,  35,  645 
vessels,  70,  71 
Necrosis  of  turbinated  bones,  300 
Nerve,  alxiucelit,  465,  728,  539. 
Vide  Nerve,  Sixth  Cranial, 
ansa  hypoglossi,  71 
anterior  auricular,  68S 

superior     dental,     697, 

695 
temporal,  678.  686 
Amold^s,  81 

auditory,  438,  465,  729,  539. 
Vide  Nerve,  Eighth  Cranial, 
auricular,  81 

anterior,  688 

great,  30.  609 

of    auricularis   magnus, 

38 
posterior,   97,  612,  666, 
51,   70.    71.  78.  79. 
203 
auncularis  magnus,   32,   38, 
34.  51 
branches,  38 
relation,  206 
aurioulo-temporal,   612,  688, 
193,  303.  609.  613, 
620.  678.  686.  690. 
695 
divisions,  688 
operation  to  expose,  205, 
193 
buccal,  669,  609.  613,  620. 
678,  695 
long,  688,  686 
cardiac,  78.  79 

cervical,  pneumogastric, 
83 
sympathetic,      infe- 
rior, 85 
superior,  84 
middle,  85 
carotid,  of  glossopharyngeal, 

116 
cervical,  eighth,  149 

anterior  division,79 
fifth,  149 

anterior      division, 
39.  71,  78 
fourth,  149 

anterior      division, 
71,  78 
second,  an  t<*rior  division, 

71.78 
seventh,  149 

anterior       division, 
71,  78 
sixth,  149 

anterior       division, 
39.  71,  78 


Nerve,   cervical,    superficial,   45, 

34.  51 
relations,  206 
third,   anterior  division, 
71.  78 
oervico-facial,  669 
branches,  669 
chorda  tym|)ani,    426,   691, 
422,.  678,  686, 
695 
in  otitis  media,  426 
ciliary,  376 

long,  3:«,  376 

posterior,  326.  377 
short,  339,  376 
posterior,  377 
circumflex,  149 
cochlear,  438,  466 
oommunicantes     hypoglossi, 
66,  71 
noni,  66 
cranial,  715 

eighth,  465,    458.  542. 
556 
origin,  552 
eleventh,  57,  466,  458. 
542,  556 
origin,  552 
fifth,    4(i5.    326.    339, 
458,  542,  556 
ophthalmic  division, 

326 
origin,  552 
fourth,    327,    462,   326. 
339.    343.   458. 
542.    556,  560. 
Vide      Pathetic 
Nerve, 
origin,  552 
recurrent      branch, 
326 
ninth,   466,   458,   542. 
556 
origin,  552 
second,  462.    Ft dc  Nerve, 

Optic, 
seventh,  465 

origin,  552 
sixth,    341,    465,    326. 

339.  458 
tenth,    76,    466,      458. 
542.  556 
origin,  552 
third,    341,    462,    326. 
458.  Vide  Nerve, 
Oculo-motor. 
origin,  552 
twelfth,  104,  467,  458 
origin,  552 
cutaneous,  internal,  149 
lesser  internal,  149 
deep  temporal,  687 
dental,  anterior  superior,  697, 
695 
inferior,  691,  678,  686, 
695 
line,  20.  67 
o|)eration  to  expose, 

182 
reflection.  200 
middle  superior,  694, 695 
IKist**rior  superior,   694, 
695.  678.  686 


Nerve,  descendens  hvpoglossi,  73, 
41.. 51.  71.78 
noni,  73 
digastric,  669 
eighth  cervical,  149 

anterior  division,  79 
cranial,    465,  729,  458. 
542.  715 
eleventh  cranial,  57,  466,  729, 

458,  542.  715 
external  palatine,  690 

respiratory,  of  Bell,  153 

8U|)erficial  petrosal,  TS3 

facial,  4(55,  666,  728,  51,  71. 

78.   79.   203.    539. 

620.621.  rf(/<'Nerve, 

Seventh  Cranial. 

branches,  666 

buccal  branch,  669, 609. 

613,  620 
course,  666 
digastric  branch,  669 
division  of,  facial,  666 
intra-cranial,  666 
temporal,  666 
infra-maxillary    branch, 

670,  34.  620 
infra-orbital  branch,  669, 

609,  613.  620 
line,  20.  27.  67 
malar  branch,  669,  609, 

613.  620 
of  auricularis    magnus, 

38 
operation  to  expose,  676, 

203 
paralysis,  670 
stretching,  205 
stylo-hyoid  branch,  669 
supra-maxillary  branch, 
670,  609.  613.  620 
teYnporal    branch,    612, 
609.  613.  620 
fifth  oer\'ical,  149 

anterior  division,  78 
cranial,    465,   675,   728, 
326,   339.   458. 
542.  695.  715 
branches,  675 
ophthalmic   d  i  t  i  - 
sion,  326 
first  cer\'ical,  539 

cranial,  461,  727.     Vide 

Nerve,  Olfactory, 
thoracic,  anterior   divi- 
sion, 79 
fotuth  cervical,  149 

anterior   divi- 
sion,  78 
cranial,   327,    462,   728, 
326.   339.  343. 
458.  542.    715. 
Vide  Nerve,    Pa- 
thetic, 
recurrent  branch, 
326 
frontal,  327,  326.  339.  343 
gl0H8O-phar>'ngeal,  115,  466, 
729,' 79,    539.     Vide 
Nerve,  Ninth  Cranial, 
branches,  116 
relations,  116 
tympanic  branch,  426 
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Nerve,  gustatoiy,  112,  688 

hypoglossal,  104,  112.  467, 
554,  729,.  51.  71.  78, 
79,177.  639.  Vide 
Nerve,  Twelfth  Cra- 
nial, 
paralysis,  104 
hypogloasi  desoendens,  71 

comnmnicantes,  71 
incisive    bra^ich    of    mylo- 
hyoid, 691, 695 
inferior   dental,    691,    595, 
678.  686 
maxillary,     687,     790, 
686,  695.  715 
branches,  687 
divisions,  687 
neurectomy,    intea- 
oranial,  790 
nasal,  690 
infra-maxillary    branch     of 
cervioo-faciaL        670, 
620 
of  cervico-facial,  45 
of  facial,  34 
infraKMTbital,  675,  695 

Ixranch  of  superior  max- 
UlBTY,  675,  697,  609, 
620.  695 
brandi^  675,  697,  609, 
620.  695 
hibial,  675,  620 
nasal,  675,  620 
palpebral,  675,  620 
operation  to  expose,  699 
strnotores     in- 
volved, 699 
resection,  199 
infratrodilear,  335,326.609, 

613.  620 
intercostal,  first.  149 
intra-cranial,  727 

course,  727 
Jacobson's,  116 
labial,  675,  697,  620.  695 
lacrvmal,  323,  327, 675,  326. 

339.  343 
laryngeal,  external,  262,  51, 
71.  78,  79.  177 
inferior,  82 

internal,    262,    51.    71. 
78.    79.    123.    177, 
251.  263 
recurrent,  127,  262,  71. 

78.  263 
superior,  62,  81,  232 
irritation,  82 
paralysis,  82 
lingual,    112, '  OSS,  78.  202. 
678.  686,  695 
branches,  C>SS 
irritation,  223 
of  jfloaso- pharyngeal,  119 
ojx'ration  to  ex|)ose,  202 
relations,  112 
resection,  205 
long  buccal,  6S8 
malar  branch  of  facial,   669, 
676.     609.     613. 
620 
of  orbital,  351,  694 
masseteric,  6^7,  621,  678 
mastoid,  30.  34 


Nerve,  mastoid,  branch  of  anriea- 

laris  magnnsn.,38 
of  small  occipital,  51 
maxillary,  inferior,  687,  T30, 
326.  339.   686. 
695.  715 
branches,  687 
neurectomy,    intra- 
cranial, 730 
structures  in- 
volved, 730 
resection,  199 
superior,  693,   698,  730, 
326.   339,  678, 
686.  715 
branches,  694 
course,  ^3 
infra-orbital  braooh, 

609 
neurectomy,    intni- 
cranial,  730 
struotures  in- 
volved, 730 
resection,  199 
median,  149 

meningeal,  of  glosso-pharyn- 

geal,  116 

of  pneumogastric,  81 

mental,  676,  609.  620.  686 

middle  superior  dental,  694, 

695 
motor  ocnli,  341,  539.  715 
musoulo-cutaneons,  149 
musculo-spiral,  149 
mylo-hyoid,    104,    691,    51. 
71.   117.  678.    686. 
695 
branches,  691,  695 
incisive  branch,  691 
mental  branch,  691 
nasal,  302,    332,    675,    697, 
303.  326i  339.  343. 
609.  620.  690.  695 
branches,  335 
external  branch,  676 
inferior,  303.  690 
naso  labial  branch,  629 
of  Meeker s  ganglion,  698 
superior,  698,  303.  690 
naso- labial  branch  of  nasal, 

629 
nasopalatine,  302,  698,  303. 

690 
ninth  cranial,  466,  729,  458, 

542,  715 
occipital,  great,  609,  613 
small,  612,  609.  613 
occipitalis  major,  612,  79 
minor,  3.8,612, 30,34.15 
mastoid  branch,  34 
relations,  206 
oculo-motor,    341,    462,  727. 
Vide  Nerve,  Third  Cranial, 
olfactory,  302,  461,  727,  303, 
690/    Vide    Nerve,    Firet 
Cranial, 
ophthalmic,  326,  339,  343, 

695,  715 
optic,  3^2,  462,  727,  320. 
326.  330.  334.  360. 
369.  458.  516,  552. 
565.715.  rn/<  Nerve, 
Second  Cranial. 


Netre,  optic,  division,  316 
entrance,  362 
orbitel,  351,  694,  339,  678. 
686.  695 
ct    Meckers    ganglion, 

697 
temporal    branch,    612, 
609.  613.  620 
palatine,  anterior,  697 

eztomal,  698.  303.  690 
great.  303,  690 
posterior,  698, 303.  690 
palpebral,    675,    697,    620. 

pars  intomedia  of  Wriabeig, 

pailketio,  327,  462,  728,  589. 
Vide  Norve,   Fourth  Q»- 
nial. 
petrosal,  external  snperiteiaL 
84 
small,  426 

superficial  external,  733 
large,  732 
small,  732 
pharyngeal,  698,  308.  690 
of      glosso- pharyngeal, 

116 
of  pneumogastric,  81 
phrenic,  60,  65,  71.  78.  79. 

149 
plexus,  axilUuj,  14a     VOe 
Kenre   Plexus^     Bk»- 
chial. 
brachial,    60,    148,   51. 
71.  149.  206 
branches,  148 
formation,  148 
line,  20 
opmtion  to  expose, 

208 
stretching,  209 
cervical,  48,  65,  44 
branches,  48 
descend  ing  branches, 

51,  208 
superficial  branches, 
38 
pharyngeal,  81,  116,  231 
snbtrapezial,  66 
tynij>anic,  426 
vertebral,  85 
pneumogastric,  76,  466,  729, 
39.  41.  78.  79,  164. 
539.        Vide    Ner\e, 
Tenth  Cranial, 
branches,  81 

cardiac     branches,    cer- 
vical, 83 
ganglia,  76 
relations,  76 
posterior  auricular,  612,  666 
superior      dental,      694, 

678.  686,  695 
temporal.  678,  686 
ptcrj'go-iMilatine,  698 
ramus     sulx^utnneus    malse, 

694 
recurrent    branch  of   fourth 
cranial,  326 
laryngeal,    82,    127,  78. 
79 
rhomboid,  149 


^ 
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LXDEX. 

V 

Nerve    secomi   ccrvipnl     niilerior 

Nerve,  tliomcii',  internal  anturicir. 

Nose,  eortilnKea.  ■2'^ii                                ^^_^B 

(linHiou,  78 

149 

nnH'saorv,                                 _^^^^H 

cniuial,  ilia,  T27.      Vide 

l)osti.-rior,    or  long,   153, 

nt  Ihm.',  290                            ^^^^H 

Nerve,  Optiu. 

51,  71,  149 

287                             ^^^H 

ienaiirv,    ol    parotid    glaud, 

to    levator     anKtili    acapulie 

inferior,  386                     ^^^^H 

657' 

inn--«le,  149 

Bfsaninid.  293                          ^^^^H 

to  longua  o)lli  inoaole,  149 

dissection,                                        ^^^H 

mi 

divisions.  384                              ^^^^^H 

sevenrti  cervical,  149 

to  soaleni  muscle,  149 

epithelioma,  2H5                            ^^^^^H 

anterior       division, 

to  sylo-hyoid  uioscle,  51 

hemorrhnge  froiu.  301                       ^^^^^| 

78 

to  Hobclavius    Riu«-le,    148, 

lobule.  2-14                                                     ^M 

cnuiiid.  465 

149 

lyniphatin4.  ■2r<6                                            ^M 

sUth  cervical,  149 

tonsillar,    of    ^'osBoplmryn- 

meatn>^  296                                                    ^1 

nnwriiir      division, 

Keai,  na 

tr^aciil,  465,  675,  738.  339, 

fourth,  i>!<9                                               H 

78 

inferior,  ;!9!),  296,  298,                         H 

cranial,  :i41,  465.  336. 

539,       r.We      Nerve, 

350                                                       ■ 

339.  343.  458 

Fifth  Cranial. 

middle,  2!)9,  296.  298,                         ■ 

350                                                ■ 

spinia  awwasory,  r.7,  4fi6,  39. 

trigeminus.  465.    Vide  Nerve, 

atrium  nt.  299                                  ■ 

51.  71.  78.  79. 

Fifth  Cmnial. 

superior.  299,  296,  298                         ■ 

539.  fiJr  Nerve, 

trochlear,  3'.'7,  462,  543.    Fide 

mncons  gltind^  302                                   H 

Eleveuth  Cranial. 

Nervu,  Funrth  Cmuial. 

membrane,    nerve    BUp-                        ^U 

line.  ao.  67 

twelfth,  729,  715 

ply,  302                                              ^ 

operation  to  expoHo, 

cranial,  4H7,  458 

ner^-e  supply,  286                          ^^^M 

182 

rodent  nicer,  285                            ^^^H 

resection,  58,  205 

geai,  116,  426 

section,  212                                    ^^^H 

rterno-miwloid,  71 

ulnar,  149 

akin,  2A5                                          ^^^^H 

vagns,  Tli.  729.      Vide  Nerve, 

veins,  28S                                        ^^^^H 

middle,  149 

veaiilmie,  2^^,  302                         ^^^^H 

upper,  149 

vestihnlar,  438.  46« 

^^^^H 

■uperflcial  cervical,  34 

Vidian,  303,  GSS.  303,  690. 

Nost'-bU'lil.                                              ^^^^H 

695 

Notch  or               418                              ^^^^H 

Bupi'ancromial.  45,  34 

Nen-ea,  ciliary.  379 

preoooipilnl,  476                                ^^^^^B 

snpra^laviculnr,  45,  34 

cranial,  origins,  552 

anpm-urbitAl,  316                                      ^M 

iMoinl,  em  620 

Nnelei  of  brain,  536                                              ■ 

deep  leiiiponil.  8^7 

Of  pons  Varolii,  550                                        ■ 

mpntorbitat,  .fn.  611.  197. 

o(  face,   mis,  609,  613.  620 

of   tegmentum  of  cms  cere-                        ^1 

326.  339,  609.  613. 

of  head,  ojieralions,  196 

hri,  553                                                        H 

620 

o(  lAllcifli,  517 

Nuolens,  eaudale.  525,  r.17,  529,                         ^M 

neiirocUini.v,  (ill 

of  larynx,  2<i2.  263 

542,  546,  556,  565.                        ■ 

opumnou  toeipose,  196, 

of  neck,  70.71 

569                                                       ■ 

197 

oi>era(ions.  196 

head,  536.  564                                       ■ 

supm  scapular,  153,  51.  71. 

of  orbit.  :l->7,  326,  339 

cun<-atr,  557                                                     ■ 

149 

arrangtment.  342 

r>ei[er»',  465                                                            ■ 

of  vliTjsii-iiiaaillnry  region, 

gracile,  557                                                     _■ 

Bupra-troolilear.     ;(27,      611, 

6^17 

lenticular.    525,    548,    546,            ^^_^B 

326.  339.  609.  613 

or»icalp,  611,  609,  613 

564,  565.  569                              ^^^M 

DeurecComv,  611 

of  tliyroid  Klaud,  I9fi 

of  lens,  391                                       ^^^^H 

^mpathetic,  7"8,  79 

plexus  of,  basilar,  715 

olivary,  imperior,  550                      ^^^^^H 

tervical  jiortion,  83 

infra-orbinil,  669,  675 

553                                             ^^^^H 

Nervi  moll..*,  84,  044 

tegmeiilnl,  553                                 ^^^^^H 

branch    of     racial,    612, 

NervuB  vagus,  468 

219                                    ^^^^H 

U69,    609.    613. 

Neuralgia,  trifaoial,  (!9S,  700 

620 

^^^^1 

of  orbital.  351,  fil2. 

ferior  maxillary  n., 730 

694,  609.  613 

otHuperior  maxillary  n.. 

Oblique  m.,    ioteri.ir,   347   320.           ^^^H 

posteriar,  61-J.  678 

730 

326,    330,  334.                       V 

of  supra-orbital  n.,  611 

339.  346.  362                            H 

tarapora-tBoial,  IJ69 

ofHiipra-lroehlenr  n.,  811 

ncli 347                                        ■ 

br&uohes,  IHi9 

Nidus  liirnndinifl,  562 

insertion.  347                                    ■ 

Niuth  n.,  729,  715 

nerve  supply,  343                             ■ 

toQtli.  720,  715 

onoioln.,   46«,    458.    542, 

origin.  347                                         ^| 

cmnial,  We,  456.  542 

556 

anperior.  331, 326.  330.                          ■ 

third,  727 

origin,  552 

334                                                 ■ 

wrvioal.    anterior  ilivi- 

Nodule  of  cerebellum,  562,   560 

action,  391                                         ■ 

Biou,  78 

Nose.  SS4,  594 

insertion,  331                                         ■ 

oraniul,  341,   462,  458, 

nerve  supply,  331                             ■ 

326.       Vl>b  Ocuio- 

orilices.  298 

origin,  331                                         ■ 

motor  Ner%e. 

ftlfc,  284 

pulley,    331,     334,                          ■ 

tiionwic.    cxtenml    anterior. 

base,  2M4 

632                                                  ■ 

149 

hleiiiing  [rriDi,  301 

Obliquosanrbni.,  605,401,  636                       ■ 

firat,  149 

lil«>d  Buppiv,  2^ 

capitis  inlerioris  m.,  151                                 H 
snperioris  m.,  152                   ^^^M 

(Ulterior  division,  79 

bridge,  284 

760 
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Oooipitel  a.,   03,  .  9<),  m  MS. 

603,  608.  613,  640 
anastomoiiis,  006 
bnnohes,  94 
irregularities,  195 
liglSoTi,  94,  196 
operation  to  expose.  X83, 

192 
relations,  93 
'  oonvolntion,    inferior,     491, 

474.  477.  480 
middle,  491,  474.  477. 

480 
superior,  491, 474, 477, 

diploio  T.,  707,  705 

fiflsore,  inferior,  490 

middl<  490;  477,  480 
posterior,  line,  506 
snperior,  490,  477,  480 
transverse,    490,     477. 
480.  572 

foramen,  snperior.  718 

lobe,  476,  490,  458 

inferior  snrtaoe,  494 
landmarks,  509 

lymphatic  gland,  157 
glands,  70S 

lymj^tios,  612 

nerve,  great,  612,  79,  609. 

small,  612.  30.  34.  51, 
609.  613 

mastoid  bnmoli,  34 
protaboranoe,  external,   25» 

691 
sinns,  724,  715 
sntnre,  traiisverae,  573 
trian^e,  54,  55 
^  absoesR,  59 
contents,  67 
diflseotion,  57 
vein,  95,  35,  645 
relations,  95 
Occipitalis  major  n.,  612 
minor  n.,  38,  612 

relations,  206 
muscle,  615,  79.     Vide  Ooci- 
pito-fron talis  Muscle. 
Occipito-angular  region,  503 
Occipito  -  frontalis     aponeurosis. 
615,  599,  627 
muscle,  615 
action,  615 
aponeurosis,    615,    599, 

627 
blood  supply,  615 
insertion,  615 
nerve  supply,  615 
origin,  615 
relations,  615 
Occipito  -  temporal    convolution, 

external,  495 
Occlusion  of  Eustachian  tube,  411 
of  external  auditory  meatus, 
404 
Oculo-motor  n.,    341,    462,    727. 

Vide  Thiiti  Cranial  Nerve. 
Olfactory  bulb,  456,  458.  483 
fissure,  456,  482,  488,  497 
nerve,  302,    461,  727,    303, 
690.     Vide  First  Cranial 
Nerve, 


Olfsotoiy  portion  cjk  nasal  fossflB, 
300 
salons^  456 

tract  456,  462,  303,458. 
539,  690 
Olivary  liody,  654, 458. 539. 553 
.  corpus  dentatnm,  664 
podnnole,  664 
nndenS)  sapuior.  660 
Omo-hyoid  m.,  119,  71, 117 
action,  120 

belly,  anterior,  119,  50 
insertion^  120 
origin.  119 
posterior,  120,  50 
insertion,  120 
'   origin,  120 
nerve  snm>ly,  120 
tendon,  39 
Onyx,  964 

Operation,  ennoleation  of  eyeball, 
396 
esopbagotomy,  226 
evisceration  of  eyeball,  396 
ezdsion  of  condyle  of  inferior 
maxilla,  584 
of  eyeball,  396 
of  inferior  maTJlla,  683 
(tflaiynz,281 
of  snperior  maxilla,  679 
for  abscess,  cerebellar,  611 
extradural,  611, 
temporo-sphenoid,  611 
for  deft  piUate,  216 
for  harelip,  210,  213,  644 

bemoirbage  in,  644 
for  headache,  612 
for  removal    of  Gasscrian 

ganglion,  731 
stmotures     in- 
volved, 731 
of  parotid  gland,  668 
for  tongue-tie,  115,  215 
for  traumatic  epilepsy,  512 
for  trifacial  neuralgia,  699 
laryngotomy,  281,  279 
ligation    of   carotid    artery, 

common,  179 
internal,  195 
of  inferior  thyroid    ar- 

tei*y,  179 
of    innominate    artery, 

160,  165 
of  lingual  artery,  64 
of  occipital  artery,  195 
of  subclavian  artery,  132 
third  portion,  169 
of  temporal   artery,  su- 
perficial, 195 
of  vertebral  artery,  143, 
175 
on  mastoid  process,  723 
resection  of  dental  nerve,  in- 
ferior, 200 
of    Gasserian    ganglion, 

199 
of  infra-orbital  nerve,  199 
of  lingual  nerve,  205 
of  maxillary  nerve,   in- 
ferior, 199 
superior,  199 
of    spinal  accessory 
nerve,  58,  205 


OperaHon,  rhinoplasty,  286 
Bonge's,  300 

stretehhog  bradiial   nerve 
plexus,  209 
Itoial  nerve,  206 
thyroidectomy  126 
to  expose  aorionlo-tempoial 
nerve.  206,  193 
brachial   nerve  plexna. 


carotid  artery,  common, 
182 
external,  183 
internal,  183 
facial  artuy.  182. 183 

nerve,  203 
inferior    d^rtal;  nerva 

182 
innominate  artery,  164 
lateral  sinns,  610 
lingual  artery,  183 

nerve,  202 
occipital  artery,    183, 

192 
spinal  aoceesocy  nerve^ 

182 
subclavian  artery,  tfaM 

portion.  167 
snpra-orbital  artery. 
197 
nerve,  196 
temporal  artery,  193 
thyroid  artery,  IntorkTy 

snperior,  183 
vertebral  artei^,  174 
to  tap  lateral  ventricles,  611 
tracheotomy,  122,  282.  279 
upon  nerves  of  head,  196 
of  neck.  196 
Operqnlnm,  470,  471 
(^hthalniia,  pnmlent,  361 
Ophthalmic  a.,  335,  229.  334. 
444,  715 
branches,  335 
muscular  branches,  337 
division  of  fifth  cranial  nerve, 

326.  339 
ganglion,  338 
nerve,  343.  695,  715 
vein,  337,  343 

common,  338,  334 
inferior,  338,  334 
phlebitis,  338 
pulsation,  338 
superior,  338,  334 
Optic  chiasm,  459,  334 

commi&Hure.  459,  458,  483. 

494.  516.  539.  565 
disc,  380,  381 
lobes,  538 

nerve,    342,    462,  727,  320, 
326.  330.  334.  360. 
369.  458.  516.  552. 
565.     715.       Vide 
Second  Cranial  Nerve, 
division,  316 
entrance  of,  362 
thalamus,    526,    538,    488. 
497.  519.  523.  536. 
542.  546.  552.  556. 
569 
pulvinar,  539 
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^H      Optic   thnlaiuns,    tubercle,  aate- 

Orifice  of  lacrymnl  ducts,  355, 

Palsy.  Bell's,  670 

^B                                 ri-r.  5:]^ 

653 

Pan  mis,  3I!4 

^H                             posterior,  53H 

of  [lasal  duct,  209,  298 

Pupillic,  circumvallate,  219,  109. 

^H              tract,   Ifi-J.   45S,  539.  552, 

Orifices  of  air-chan.  I«r»  of  nose. 

218.  236.  250 

^B                         565.  569 

298 

conjunctival,  353 

^H                     diagram,  463 

Or«-pliarylii,  227,  212,  296 

filiform,  219 

^H     OmBen«la,380 

Oa  orliicnlare  of  inons,  424 

foliata,  219 

Osaiclea,  auditorj-,  423 

fungiform.  219,  218,  250 

^H            orisni.,  634,  627 

lacbrvnialis,  648 

^H                             action.  633 

274 

Papillitis;  445 

of  thyroid  cartilage,  247 

^^B                             tvlnticins,  635 

Othematoraaw,  4U0,  660 

poni.  419 

Otic  ganglion,  691,  303.  690 

Paraccntml      c"iivolntion,      4*9, 

H              '^'^           353, '627' 

Otitis  externa,  404 

488.  497.  516 

^H                            action,  633 

media,    chorda    tyupani 

dteun,  489,  488.  497.  516 

^H                           iowrtion,  633 

nene.  426 

PnraUel  fissure,  492,  477 

^H                           nerve  supply,  833 

during  dentition,  426 

Paralysis  of  facial  n.,  670 

^^M                        oriffin,  630 

liffanieiita,  434 

of  bypcvglossal  nerve,  104 

pus,  423 

of  laryngeal  nerve,  superior, 

^V    Orbit,  316 

Otolitba,  437 

82 

^V             absoe^,  333 

Oval   window,    420,    431.       Vide 

of  larynx,  262 

^M              npex,  316 

FeneetraOvalis. 

OMiia,30l 

of  palate,  247 

^M              base,  316 

of  tongue,  230 

^B              diaaectinii,  316 

P. 

varieties,  504 

Parietal  arterj-,  oecending,  447 

^H              exenteration  of  oontents,  396 

709 

^M            flour.  316 

Pail)  in  glaocnma,  363 

474,477.480.     Vide 

Palate,  cleft,  214 

PoBt-central   Convolu- 

^H             measuremeDts.  317 

operation,  21.5 

tion. 

^M              mnsoles.  %ir<,  326.  330 

hard.  31 1,  312.239.296 

inferior.  486,  480 

^M              nerves,  327,  326.  339 

blood  snpplv,  214 

posterior,  474 

^H                     orrangemeat,  343 

nen-e  supply,  215 

superior,  486,  477.  480 

^H             periosteum,  318,  320 

soft,    23''.    212.   236,  339. 

eminences,  592 

296 

BaiUK,  573,  572 

^B              roof,  316 

citft,  340 

lobe,  476,  485 

^B            veins,  334 

muwlcs,  242.  243 

landmarks.  509 

^B      Orbital  a.,  60B.  613.  640,   682 

477.  480.  488,  494, 

^B              branch  at  Meckel's  gaugliou, 

ascending,  02 

■                          GOT 

Brt«ry,  684,  682 

497,  516 

H                      ofsciperiormaxUlaryn,, 

^H                         694 

branch  of  asoendiog  pharyn- 

Parotid absoMs,  657 

^H              muvolution.    anterior,    485, 

geal  art*ry.  97 

incision,  658 

^M                         483.  488.  497 

nerve,  anterior,  697,  698 

bniU3h  of  pOBt-Burioular  a. ,  96 

^B                     inlenor,  483 

external.  303,  690 

(aacia,  656 

^B                     iotemnl,  48.5.  488.  497 

great.  303.  690 

gland,   63.   6Wi,    157,    608. 

^B                     posterior.      485,      483. 

poswrinr,  698.  303.  690 

613.  627,  640 

^B                         488.  497 

oontenis,  657                                                          1 

^1          roscia, :»;),  320.  321 

105,  109.  242.  243 

lobe  of,  carotid,  658                                               , 

^B                   lamina.  »Z.i 

BClioii.  246 

glenoid.  6o6 

^B              'at,    323.    321.   326,    330, 

insertion,  246 

„,.£?«■  "="                   j 

^B                       632 

origin,  248 

^B            .        (oreigu  body,  333 

Palato-pbarvntietis  m,,  345,  242, 

removal,  638                                                       B 

^B              flnure,  456,  im.     Vide  TriiS' 

i*3 

*enifor>-  nerve  supply,  657                                  B 

^B                  ''"^^  Firaiire. 

action,  245 

wonnds,  658                                                      H 

^B              nerve,  ;»t.   339.  678.  686, 

insertiou.  245 

lymphatic  glands,  657,  703                                   H 

^M                          695 

oritsm.  245 

Par  vngnm,  466                                                       ^B 

^B                    tenipoml    bmmli,     612, 

Palpebr*.  848 

Pars  basilaris,  483,                                                        ^1 

■                           609.  613.  620 

Palpebral  artery.  682 

oiliaris  retime,  3A0                                                 ^M 

^M                aubua,  4.i6 

inferior,  337 

intermedia  ut  Wnsberg,  465,                            ^B 

^B              vein,  35.  645 

anperior,  337 

539                                                                       ■ 

^B      Orbito-tamil  li^nient,  6r,2.  320. 

branch    of    infra-orbital   n.. 

iridica  retime,  380                                                  H 

■          331 

673,  697,  620.  695 

optica  retiniie.  380                                                   H 

^B      ^'^n  "'  ^^''  ^^ 

of  lacrymal  artery,  336 

orbitalis,  482                                                           H 

^B            <^  hearing,  399 

of    eopraorbital   artery, 

triftngnlaria.  482 

^M     OriSoe,  buccal.  310 

336 

Pab'llar  foaaa.  385 

^B             o'  <it>t>'uni  «'  Htghmore,  298 

Pathetic  n.,  327,  462,  728,  539. 

^B             "f  aqneduotas  cochlea,  430 

faaaia.  632 

Vidr  Cranial  Nerve. 

^M                     vestibnli.  430 

fissure.  593,  649 

Pectinate  ligament  of  iris,  364 

Peduncle  of  cerebellum,  inferior, 

H                  653 

muncle  of   Muller,  superior. 

567,  539.  542 

^B              of  Eustachian  tube.  233,  398. 

353 

middle,  567,   539,  542. 

H                  422 

portion  of  G«n]nnctiva,  651 

553 

H                 &-!» 

a     i 
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Peduncle  of  cerebellnm,  superior, 
543,  567,  536.  539.  542 

of  olivary  body,  554 
of  pineal  body,   516.  529, 
536.  542.  556 

Peduncles  of  cerebellum,  562 
of  cerebrum,  460,  550.      Vide 

Crura  Cerebri, 
of  corpus  callosum,  517 
Peduncular  fibers  of    cerebrum, 

548 
Perforated  space,   anterior,   459, 
458 
posterior,  460,  458 
Perforation    of    membrana  tym- 
pani,  419 
of  nasal  septum,  294 
Perichoroid  lymph  space,  392 
Pericranium,  617,  599 
Periglottis,  270 
Perilymph,  431,  432 
Periorbita,  318 
Periosteal  branch  of  supraorbital 

a.,  336 
Periosteum  of  orbit,  318,  320 
Pes  aocessorius,  531 
anserinus,  670 
hippocampi,  531,  523,  529 
Petit,  canal,  386,  360 
Petrosal   nerve,   external    super- 
ficial, 84 
small,  426 

superficial  external,  733 
large,  T32 
small,  732 
sinus,  inferior,  726,  714. 715 
superior,  726,  715 
thrombosis,  423 
Petrous  ganglion,  116 
Pharyngeal     aponeurosis,      231, 
229.  243 
artery,   ascending,    97,    105, 
70.  78.    79,  229 
relations,  97 
branch  of  asc4.MMling  pharyn- 
geal a.,  97 
of  glosso-pliaryngeal  n., 

116 
of  pnenniogastric  n.,  81 
bursa,  2:?2,  233 
diverticulum,  26 
nerve,  GJH,  303.  690 

plexus,  HI,  llG,  231 
ponch,  26 

riKjess.  232,  233 
tonsil,  232,  233 

hviMMtropliy.  232 
of  Lus<'lika!  232 
vein,  desoeiiding,  97 
Pharyngitis,  232 

Pharvn^o-esophajreiil  junction,  227 
Pharynx.  227,  242 
f»l(jo<l  supply.  238 
coats,  227 

constrictor  ni.'s,  22^,  229 
inferior,  71 
middle,  71 
sui)erior,  71 
dissection.  227 
divisions.  227 
foreign  hcMlies,  227 
interior.  236 
lymphatics,  23S 


Pharynx,  mucous  membrane,  232 
muscles,  227 
nerve  supply,  238 
openings,  232 
relations,  237 
section,  212 
veins,  238 
Phlebitis  cf  ophthalmic  v.,  338 
Phlebotomy,  32 
Phlegmonous  erysipelas,  616 
Phrenic  n.,  60,  71.  78.  79,  149 
Pia  mater,  454 

in   hippocampal  fissure, 

546 
nerve  supply,  455 
Pillar  of  fauces,  224 

anterior,  212.  218.  250 
posterior,      212.     218. 
236.  250 
of  fornix,  anterior,  522,  516. 
529.  533.  536.  542. 
546,  556 
posterior,  522,  523. 536. 
546 
Pineal  body,  538,  516,536.539, 
542.  556,  560 
peduncle,     516.     529 
536.  542.  556 
^    gland,    538.        Vide   Pineal 
Body. 
Pingueoulse,  652 

Pinna,  399,  601,  660,  665,  398. 
405.  661 
action,  665 

blood  supply,  400,  665 
cartilage,  665 
dermoid  cyst,  400 
development,  400 
frost-bite,  400 
gangrene,  400 

intrinsic  muscles,  401.  663 
ligaments,  400 
lymphatics,  403.  665 
nerve  supply,  403,  665 
sebac<*ous  cvst,  400 
skin,  660 
Pituitary  IkkIv.  459,  343,  458, 
516,  539.  552.  565.  715 
foasa,  diai)hragm,  717 
membrane,  300 

nerve  supply,  302 
Platj^sma    myoides   m.,    31,    30, 

177.  621.  627 
action,  31 
blood  supply,  31 
insertion,  31 
nerve  suj)ply,  31 
orijrin,  31 
Plexus,    choroid,    454,    526,  544, 
519,523.533,536.546, 
565,  569 
of  nerves,  axillarv,  14H.     Vide 
Plexus     of     N  er  ve.s, 
Brachial, 
basilar,  715 
brachial,    f)().     14S,     51, 
71,  149.  208 
line  for.  67 
oi)erat  ion  to  expose, 

208 
stretching.  209 
cervical.  4H,  65.  44 
branches,  4H 


Plexus  of  nerves,  cervical,  de- 
scending branch, 
45,  51.  208 

dissection,  38,  65 
superficial  branches, 

38 
supra-aoromial 

branch,  34 
supra -clavicular 
branch,  34 
infra-orbital,  669,  675 
pharyngeal,  81,  116,  231 
subtrapezial,  66 
tympanic,  426 
vertebral,  85 
of  veins,  pterygoid,  687 
parotideus,  670 
Plica  semilunaiis,  651,  649 
Pueumogastric  n.,  76,  466,  729, 
39.  41.  78.  79.  164. 
539.    TVrfe  Tentii  Cra- 
nial Nerve, 
branches,  81 

cardiac     branches,    cer- 
vical, 83 
ganglia,  76 
relations,  76 
Poisoning,  lead,  214 
Pole  of  eyeball,  anterior,  367 

posterior,  357 
Politzer's    method    of    inflating 

middle  ear,  411 
Polypi,  nasal,  301 
Polypus  of  frontal  sinus,  311 
Pomum  Adami,  273 
Pons  tarini,  460 

Varolii,  460,  549,  458.  516. 
539.  552,  560.  565 
dissection,  549 
hemorrliage,  550 
nuclei,  bSo 
position.  455 
relations.  549 
Portio  dura,  46() 
mollis.  466 
Poms  opticus,  362,  380 
Post-central     convolution,      4'^6. 
Jlde  Parietal  Convolution, 
Asoendinjj. 
fissure,  4K=),  474 
Popt^ro-lateral  fontanel,  584 
Po.st-olivarv  tissure.  554 

ft 

Post-parietal  convolution,  4*^9 
Post-pharj-ngeal  abscess,  232 
Pouch,  glosso  epiglottidean,  216 

laryngeal,  2(>9 

pharyngeal,  26 
Precentral  tissure,  481,  474,  477. 
480 
line,  508 
Precuneus,  516 

convolution,  489 
Prefrontal  region  of  brain,  499 
Preoccipital  notch,  476 
Presbyopia,  391 
Preservation  of  brain,  717 
Pretracheal  fascia,  47,  39,  41 
Prevertebral  branch  of  ascending 
pluirvngeal  a.,  97 

fascia,  46,  39.  41 

muscles,  155,  152 
Princeps  cervicisa.,  95, 133, 137 
anastomosis,  95 
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Process,  ciliary,  374,  360.  365 

Pus  in  otitis  media,  433 

Rectus  capitis  muscle,  external, 

maBtoid,  r.91 

Pyramid  of  ueinbrauu  tynipani, 

insertion,  342 

nperatiou  upon,  TJm 

420 

nerve  supply,  342 

of  incus,  418 

of  middle  ear,  412 

origin,  342 

of  jnaUeui  418 

inferior,  346,  347,  339. 

veniiifomi,     i>t    oerebellum. 

longata,  552 

632 

561,  562 

action,  347 

Prooesses  of  dura  mater  of  braiu. 

insertion,  347 

717,  714 

insertion,  626 

nerve  supply,  347 

Procewna  brevis,  423,  409 

origiu,  347 

intemai.  :t4a,  326,  830, 

e    oerebello  ad    leetea,   543. 

relations,  626 

334.  339 

Vide  PeJuncle  of  Cerebel- 

Pynmida, decussation,  458 

action,  342 

lum,  Superior. 

of  cerebellum,  562 

insertion,  :ri2 

gracilis,  423,  409 

nerve  supply,  342 

ProfuiKlii  cervicu  a.,  147,  133. 

anterior,  458 

origil.,  342 -^ 

137.       Hdf  CKrviravI    Artery, 

superior,  3:il,  320.326, 

Deep. 

654,552 

330.  334.    339. 

Promontory   o(  membrona   tym- 

346.  632 

paui,  420 

Q. 

action.  331 

insertion,  331 

25,  591 

Quadrate  convolntiou,  489,   488, 

nerie  Bui)ply,  332 

PruBSsk's  chamber,  409 

497 

Recurrent  branch  of  lacrymal  a., 

PterioD,  am,  506 

lobo  of  oerel«^llom,  561,  560 
of  eerebrnra,  516 

336 

Plorygoid  a.,  6*1,  678 

laryngeal    n.,   82,    127,   71. 

exterunl,  684,  682 

Qnadratus  menti  in.,  636.       Vide 

'>8,  79 

iDtenial,  684,  683 

Depreffior  Labii  Infenoris  Mus- 

nerve o(  fourth  cranial,  326 

lobe  of  parotid  gland,  656 
mnaole,  external,  679,  678 

cle. 

Red  nnclens,  553 

Quinsy,  225 

action,  680 

651 

bloo.1  supply,  680 

H. 

Reflex  iris,  368 

iiiBertioii,  679 

Refracting  medU  ot  eye,  361 

nej^e  supply,  680 

Region  of  brain.  Broca'a,  603 

origin,  679 

Baninea.,  92,  lU,  105,221 

occipito-nngolar,  203 

relations.  680 

anastomoaia,  114 

prefrontal.  499 

internal,  640.  303,  678, 

Rannla,  114,  216 

silent,  499 

68G,  690 

Rapbe  of  corpus  calloeum,  517 

Reid'B  base  line.  607.  506.  589 

■                                          sotiou,  680 

of  pliarv-nx.  229 

Reil,  islanil,  470.  481.  64S.  471, 

^^^^^                           blood  suppir,  680 

Recess  of  fauDes,  224,  239 

483,  546,  565,  569 

^^^^H                           insertion,  680 

pbaryngeal,  232,  233 

gyri  operti,  471 

^^                           nerve  supply,  680 

spheno-cUmioid,    of    Meyer, 

Reissuer,  membrane,  432 

origin,  680 

229 

Removal  of  brain.  712 

relations,  680 

tonsillar,  224 

of  Gasserian  ganglion,  731 

plexus  of  veinB,  687 

structures  involved, 

Pterygo-niaxillarv  ligament,  331, 

Keoti  m.'s,  cominou  tendon,  infe- 

731 

637,  229 

rior,  347 

Resection.     Gasserian    ganglion, 

region.  67S,  678 

soparfor,  347 

199 

abecewi,  692 

Rectos  capitis  anticiM  major  ni.. 

of  dental  n.,  inferior,  200 

oont^nls.  67S 

156,  78,  79, 

of  infra-orbital  n.,  198 

disswtioi.,  (176 

152 

ot  lingual  n..  205 

beniorrhage  into,  683 

m.,  action,  156 

ot  maxillary  n.,  interior,  199 

superior.  199 

neri-ea.  687 

156 

ot  spinal  aocessorj-  n.,  58.  206 

veins,  687 

BcHpiratorv  portion  of  uasat  loesfe, 

ply.  156 

300 

torainen,  693   '        ' 

m.,  origin,  156 

nerve  ot  Bell,  external,  153 

nen-e,  099 

minor  m.,  156,  152 

Restifomi   l>ody.   465,   654,   557. 

PnllBy   Tor  nuperior  oblique  ra.. 

m.,  ai'tion,  l.iii 

536,  542,  556 

331,  334.  632 

Retina.  380,  360.  381 

Pulsation  in  jugnlar  vein,  exter- 

156 

blind  spot,  3HJ 

nal,  32 

w,,   nerve  sup. 

blood  supply,  '.iffi 

of  dnin  mal«r  of  brain,  711 

ply,  ISO 

central  a.  3:i6,  360,384 

m.,  origin,  156 

vein,  360,  384 

of  opbtbalniio  v.,  338 

lateralis  m.,  156,  152 

Retinal  a.,  381 

of  orbit,  338 

action,  156 

veins,  :t«5,  381 

Pnlviuar,  538,  539 

insertion,  156 

Retrahens  aurem  m.,  H05,  627 

Pnnota    Inchryinalia,    594,     648, 

nerve     supply, 

action,  605 

346.  632.  649 

156 

insertion,  605 

Pupil,  367,  369 

oriKiu.  l.'ie 

nerve  supply,  605 

Argyll  Robertson,  367 

muscle,  eitemal,  342,  321, 

origin,  605 

Pnpillwy  membrane.  387 

326,    330,   334, 

Retzios,  foramen,  441,  544 

Purulent  conjnctiritis,  361 

339 

Rliijiolitbs.  300 

Pm  in  mastoid  disease,  423 

action,  342 

Rhinoplasty.  286 

1 
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Rfainofloopy,  anterior,  307 

postoior.  806 
Bbomboid  n.,  149 
Ridges,  saperoiliaryy  588 

temporal,  592^ 
Bima  glottidiB,  348,  266.  267 
Bifloriiia  m.,  31,  634,  627 
action,  634 
insertion,  634 
nerve,  sapplj,  634 
origin,  ^4 
Risosaardonioas,  634 
Rivini,  notch,  416 
Rodent  nicer  of  nose,  285 
Rolando,  fiasare,  475,  474.  477. 
480.  516 
]Une,  507,  506 
funienlns,  554,  557 
tnbiEntde,  557 
Rostmm  of  oorpna  oallosnm,  517, 

488,  497.  546 
Rotation  of  cornea,  348 
Rouge's  operation.  300 
Bi^^ture  of  memnrana  tympani, 
419 


Sao,   laonrmal,  352,  594,    321, 
350.  355.  653 
aoscesB,  tf44 
laiyngeal,  269 
Saoonle,  431,  437,  439 
Saoons  endol^phations,  437 
Sagittal  section  of  brain,  567 
of  eyelid,  353 
sntnre,  573,  588 
Salivary  dnot,  obstmotion,  114 

flstnla.  658 
Salpingo-pharyngens  m. ,  245, 243 
Sa^tortni,  oartiUige  Qf,,^6 
'  fissure,  666,  401,  663 
muscle.  634.     Vide  Risorius 
Muscle. 
Sarcoma,   melanotic,  of  choroid, 
379 
of  dura  mater  of  brain,  711 
Scala  media.  432,  437,  439 
tympani,  432,  436 
vestibuli,  432,  436 
Scalene  m.,  posterior,  39 

tubercle,  154 
Scalenus  anticus  m.,  153,  39,  71, 

78.79.129.152 
action,  154 
insertion,  153 
nerve  supply,  154 
origin,  153 
relations,  153 
medius  m.,  154,  39,  50,  71, 
129,  152 
action,  154 
insertion,  154 
nerve  supply,  154 
origin,  154 
relations,  154 
posticus  m.,  154,  129,  152 
action,  154 
insertion,  154 
nerve  supply,  154 
origin,  154 
Scalp,  587,  601 
abscess,  617 


Soalp,  areolar  tisBoe,  616 

arteries,  588,  605,  608, 613, 

congestion,  615 
dissection,  601 
fascia,  602,  603 
hematoma^  617 
inflammation.  617 
layers,  601,  599 
lymphatios,  612,  703 
mobility,  616 
muscles,  613,  627 
nerves,  611,  609,  618 
skin,  602 
ttnnors,  587,  616 
veins,  606,  35.  645 
wounds,  002,  616 
Soalping,  616 
Scaphoid  fossa,  660 
Scapular  a.,  posterior,  59,  146, 

70.  133 
anastomosis,  146 
v^in,  posterior,  70 
Sohlemm,  canal  of,    362,   860, 

365,  384.  394 
Schneiderian  membrane,  300 

nerve  supply,  302 
Solem,  361,  360.365.369.876. 

381,  394 
Scleral  sulcus,  362 
Sclerotic  coat,  361 

portion  of  oonjnnotiva,  358, 
651 
Sebaceous  cyst  of  pinna,  400 

gland  of  cilinm,  353 
Second  cervical  n.,  anterior  divi- 
sioD.  71,  78 
oranial  n.,  462,  727.     Vide 

Optic  Nerve, 
siffht,  396 
Seoihm  of  brain,  coronal,  567 
SAKittal,  567 
of  cerebrum,  546 
of  ciliary  region  of  eyeball, 

365 
of  eve,  360 
of  eyelid,  353 
of  tongue,  221 
transverse,  of  neck,  39 
Sections  of  brain,  567 
Semicircular  canal,  ampulla,  432 
external,  439,  427.  430 
posterior,     427,     430, 

439 
superior,      427,      430, 
439 
canals,  431,  427 

membranous,  437 
Semispinal  is  colli  m.,  39 
Sensori-niotor  area  of  brain,  500 
Sensory  areas  of  brain,  499,   501 
nerves  of  parotid  gland,  657 
root  of  lenticular  ganglion, 
335 
Septa  orbitale,  652 
Septal  branch  of  nasal  n.,  335 

of  Meckel's  ganglion,  698 
cartilage  of  nose,  293,  291 
Septum,  arterv  of,  307 
linguffi.  111,  220 
lucidum,    522,    516.     523. 
536.     542.     546.     556. 
565 


Septom,  nasal,  294,  286,  891, 
806 
deiviatioii,  294 
perfoiBtion,  294 
of  nose,  artenr,  643,    618, 

hemorrhage  from, 
643 
orbitale,  320 
Serratns  magnns  m.,  50,  71 
Sesamoid  cartilages  of  nose.  893 
Seventh  oorioal  n.,  anterior  di- 
vision, 71.  78 
cranial  n.,   465,  728b  458. 
715 
origin,  558 
Sheath,  carotid,  66 

contents,  73 
Shrapnell's  membrane,  419,  418 
Sight,  second,  396 
Sigmoid  sinus,  720,  715 
course.  592 
thrombosis,  423,  511 
Bilent^region  of  brain,  499 
Sinking  of  eyeball,  357 
Sinns  iw  parvae,  724 

bavemons,  relation  to  Gaa»- 
jrian  ganslimi,  79^ 
section,  343 
cervioalis,  26 
oireolar,  726,  714,  715 
drcnlans  reotii,  471 
ethmoid,  315.      Vide  Gdla, 

Ethmoid, 
fttmtal,  308,  298.  314. 389. 
855.  653,  705.  709 
congestion,  311 
empyema,  311 
fracture,  311 
polypns,  311       « 
•  posj  311 
inferior    longitudinal,    734, 
714 
petrosal,  726,  714,  715 
lateral,  720,  714.  715 
course,  592 
divisions,  720 
line,  723,  721 
operation  to  expose,  510 
thrombosis,  511,  720 
tributaries,  720 
longitudinal,    inferior,    724, 
714 
superior,  719,  714.  715 
course,  592 
line,  719 
wound,  719 
maxillary,   312.      Vide   An- 
trum of  Highmore. 
occipital,  724,  715 
of  chamber  of  eye,  anterior, 

391 
of  external  auditory  meatus, 

403 
of  larynx,  266 
of  Morgagni,  231,  229 
petrosal,   inferior,  726,  714. 
715 
superior,  726,  715 
thrombosis,  723 
pyriformis,    237,   248,    218. 

236.  250 
sigmoid,  715 
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Sinns,  mgmoid,  ooaree,  592 

Spheno-maxillary  division  of  in- 

tbromlioMB.  423,  511 

l*mftl  maxiilary  a,,  683 

nerve,  71 

aphenoid,  315.  391 

foesa,  6»3 

Sternothyroid  m.,  121,  39.  50. 
71.  78,  llV 

spheao-paiietal,  724 

WQtentH,  693 

straight,  53a,  724,  714 

foramina,  693 

action,  121 

snperior    lonRitudionl,    719, 

insertion,  121 

714,  715 

roramen,  693 

nerve  supply,  121 

conree,  592 

ganglion,  697 

origin,  121 

liue,  719 

nerve,  094,  303,  690.  695 

relations,  121 

woimd,  719 

Stertorous  breathing,  G37 

petroanl,  7S6,  715 

Sphincter  oculi  m.     Vidt  Orbiou- 

Stilling,  canal,  3H5 

tnuisvewe,  730,  714.  715 

taris  Palpebrarum  Muaole. 

Stirrup,  423.      Vidt  Stapes. 

SiDCsea,  cavernons,  725,  715 

oria  m.,   634.      Fii/cOrhica- 

Strabismua,  348,  373 

ol  dnra  mater  ot  brain,  718, 

JarU  Oris  Muscle. 

Straight  sinus,  532,  724,  714 

714,715 

Spina  helicis,  400 

Stretehing  bniclual  nerve  plema, 

Spinal  ftoceesor\-  n.,  67,  466,  729, 

209 

rrom,  719 

39,    51.   71.  78. 

fncial  nen-e,  205 

or  frontal  bone.  591 

79,    539.        ride 

Stria  temiinalis.  526.     Vidr  Tienia 

Sixth  oeryioaln.,  149 

Eleventh    Cranial 

Bcniicircnlaria. 

anterior  division,  39, 

NerA-e. 

Strife  acnalicffi.  547 

71,  78 

line  for,  20,  67 

anditory,  547 

nraaial    n..    341,   465,    728, 

oiieniliim  to  eipose. 

lougitndiuatea,  517,  513 

326,  339.  343,458.715 

182 

Inlerales,  517 

Skin  of  eyelid.  353 

resection,  58,  205 

of  fuoe,  «25 

artery,    onterior,  449,    444. 

Structure  traveniing  sphenoid  fis- 

or neok,  17,  36 

452 

sure,  343 

of  noae,  285 

lateral,   of  vertebral   a., 

Stylo-glossus  m..    Ill,  220.  79. 

of  pinna,  680 

143 

105.  109 

of  aovtp,  602,  S99 

postiTior,  449,  444 

action,  111 

Skull,  arteries,  573 

Spiral  canal,  432 

blood  supply.  111 

ba-ie,  dislocation.  579 

Spleniuni  of  coniiia  cnllosum.  517, 
488,  497,  516.  523,  546 

fracDnre,  5rt5 

nerve  supply,  111 

biood  supply,  017 

Spleninam.,  39.  78.  79 

ongin,  111 

bonee,  development,  6S1 

capitis  m.,  50.  71.  152 

etylo-hjoid  brand,  of  facial  n., 

bregnu»,573 

Squint,  convergent,  373 

669 

fdntanels,  5S4 

Stapedius  m.,  43.^.  422 

lieument,   115,  576,  577 

Irtotnre,  692,  707 

action,   425 

muscle,   9f-,  50.   71,  105. 

fractniTs,  534 

insertion,  425 

177 

lambda,  573 

nerve  anppiy,  435 

action,  103 

antnres,  573 

origin.  435 

blood  aupply,  103 

vault,  rntoture,  58.5 

Stapea,  434,  405,  409,  422 

inaertion,  103 

cmra,  424 

nerve  supply,  103 
nerves,  51 

Staphylonja  of  cornea,  364 

Smeirmn  pncputii,  028 

Stenson'sduet.  6.i8,  609.  613. 

■.rigin,  Iffi! 

Smeil,  center,  503 

621,  627.  640 

Snoring.  637 

couree,  658 

Stjlo-roaatoida.,  96 

Soeia  parntidis,   650,   658,    613, 

line,  27,  623 

'"jiT"57t'^'J7"^"''*''=* 

Sort  palate,  238 

reUtions,  659 

Stylo-pharyngens  m.,    116,  79, 

Space,  orioo-thyroirt,  24 

Sfephanion,  592 

Sterno-clavicuhir  joint,  18 

origin,  115 

interpedancalar,  459 

Hterno-Pleiiio-moatoid  m.,  17,  48. 

of  Tenon,  324,  395,  321 

Vide  Stem'j-niBBloid  Muscle. 

space,  441 

perfoiated  anterior,  459,  458 

aspiration,  443 

poaterior,  46'),  458 

78,  117 

Bubaraehnoid,  441 

action,  121 

between,  129 

blood  snpplv,  121 

artery,  23,  00,  127,  166,  50. 

70,78,79.133,308 

aiipra-etemal      inlra-aponeu- 

nerve  aupply,  120 

branches,  136.  87 

rotio,  of  firiiber,  37 

origin,  120 

diagram,  si 

relations,  120 

Spares  of  Fontana,  362,  392,  365 

Stomo-mastoid  a.,   inferior,   146, 

first  portion,  129,  164, 

Sphe no-ethmoid  recess  or  Meyer, 

70.76 

174 

299 

middle,  .58,   91,  59.  70, 

ligation,  135, 

Sphenoid  rells.    315,   212,  296. 

78.  177 

106           ^ 

298.  309 

superior,  95,  70,  78 

irregularitieB,  170 

fisanrp,  nerves  in,  342 

mnBDle,  17,  iS,  39,  41,  SO, 
71,  7B,  79.117 

left,  138 

Btmctnri-a        tiaversing, 

relations,  12n 

343 

action.  53 

ligation,  collateral  oiron- 

sinus,  315,  291.     Vide  Sphe- 

blonl su|>plv.  53 

hition,  135, 133 

noid  Cella. 

coniraction,  S3 

line,  20,  67 

Sphenoidal  cells,  714 

insertion,  53 

right,  127 

Spbeno-nuuidibnlAt  ligament,  574 

nerve  supply,  53 

relations,  127 
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^^H                 SubolnvuD  Artery,  second  portion, 

Supemniuerary  auricles,  400 

Suture,  frontal,  573,  588 

^B                                                   131 

parietal.  573 

^H                                              U^t>o»,     135, 

plexus,  34 

^^M 

of  Bupra-scapular  artery, 

Mitnttal.  573,  588 

^^H                                        relations,  131 

146 

transieree  oocipial,  573 

^^M                          third  portioD,  131 

nerre,  45 

Saturesol  skull,  673 

^H                                             ^ide,  175 

Supra-clavicular  branch  of  oirvi- 

Sylvian  a,,  446 

^H                                         ligation,      133. 

cal  pleiua,  34 

ventricle,  525.       ViJe  Fitfli 

^^H                                                  166,  169 

fossa,  18,  21 

Ventricle. 

^^■^^                                 ligntioD,  oollat- 
^^^^^^H                                 enl    circnU- 

nerve,  45 
triangle,  59 

Sylvius,  iwuBilnet,  537, 483. 516. 

^^^^^^H                                           170 

diseection,  59 

fissure.'  4-i6,   470,  471,  474, 

477, 569 

^^^^P                              po»e,167 

line,  .S(i7,  506 

4S9,  474.  477 

^^P                                                166 

Sympathetic  n.,  78.  79 

^^H                              vsHstionB,  132 

n.,  670.  609,  613.  620 

cervical  |ionion,  ?3 

^^P                       triangle,  54,  69,  55 

Supm-meatal    triangle   ot    Alac- 

Synechia,  annular  posterior,  395, 

^^V                              C(inl«nbt,  60 

Ewen,  415 

394 

^■^                                disaeotion,  59 

Sapra-orbitoi  arches,  593 

anterior.  367 

^M                         Tein.  60,   35,   70,   78,   79. 

artery,  3.36,   605,   197,  334, 

^M                              129.  174,  645 

603.  60a,  613,  640. 

Synovial   i^fiftbiane  of  t«mpon>- 

640 

^V                   Snbduml  spiwv,  441 

annstomosia,  336,  605 

Swallon's  nest,  562 

^P                    SobUuipial  a.,   115,  79,  79,  105 

Sweat  gland  ot  Moll,  353 

^M                                   aDoetomosia,  115 

operation  toeipoee,  197 

H                          buraa,  216 

foramen,  596 

T. 

■                            Elaud,  113 

maiKin.  316 

^m                              blood  eapplr,  lU 

nerve.  3*27,  611.  197.  326, 

Tactile  ftensatlon.  area,  500 

^H                                  nerve  supply,  114 

339.  609,  613,  620 

Taenia  vi.iloccn,  547 

oeiirpctomv,  611 

^^ft                Sabmaxillory  a.,  93 

operation  to  eipoae,  196, 

Beniiciroularis.  526,  53M,  519. 

^^L                       ganglion,  113 

197 

523.  536,  542.  546,  556 

^^L                       gland,  103,  113,  51.  177 

notch,  316.  595 

teclie,  517 

vein.  35,  645 

^H                       lymphatic  glands,    63,   702, 

Snpra-pariclal  convolution,  474 

Tarsal  cartilage,  593,  652 

Snpra-rimnl    portion   of    liirvnx. 

ligament,  external,  630 

^V                        trianEle,  54.  03,  55 

296 

internal,  630                            ^^^H 

^M                                 ocinteiita.  63.  tiS 

Hupm-scapular  a.,    60,    H5.   50, 

TaMe  center,  503                             ^^^^M 

70,     78.     79,     129. 

Tears.  328                                            ^^^^H 

^M                  SubmentAl  »..  93,  50.  70,  105. 

133.  174 

course.  353                               ^^^H 

■                                      6S2 

branches,  146 

Teeth.  213                                               ^^" 

^H                          Tein.  35.  645 

nerve,  153,  51.  71,  149 

Tegmenaniri.  412 

vein,   60,  35,  50,  70,  167. 

destruction,  420 

^H                  Subparielnl  Ssinre,  4K9,  496,  488. 

645 

tympnni,  422 

ilestmctioD,  420 

^^1                  Subpubic  lifnimeiit.  616 

plexoB,  34 

TeRmentnl  nucleus,  553 

^^M                  Snbeciipular' n.,  133 

fossa,  1*".  21 

^M                          nerve,  lower,  149 

of    cruB   cerebri,   653,    488, 

^H                                  middle.  149 

Grolier,  37,  46 

497 

^H                                  upper,  149 

nerve.  45 

nnelei.  553 

Tela  ohoroidea.  interior,  544,  516 

^H                          nlKTH,  5.S3 

339.  609,  613 

superior,  531 

^H                          propria.  363 

neurectomy,  611 

Temporal  a..  606.  193 

Snpni- vaginal  Hinph  spaoe.  324, 

anlerior,  606.  603,  608. 

395,321 

613.  640 

^H                  Sulcus  centralis  insula:.  470.  471 

Surface   anatomy   ot  neok,   back 

deep.      fiHn,      67a. 

^H                                 Reilii,  470 

of.  S5 

682.  686 

^^L                        oeiebelli,  snperior,  560 

markings  of  neck,  17,  21 

mid<lle,  608.  613,  620. 

of  auricle,  601 

640 

^^M                       oirculnris  Keilii,  470 

of  cranium,  537,  589 

operalion  to  ejtpoee.  198 
poetenor,  606,603, 608. 

ot  ear,  701 

^M                     ot  brain.     Fi.U  Fissure. 

ot  eye.  593 

613,  640 

^r                         olfactory.  456 

ot  tsoe.  592 

anaotomusif^  806 

^M                          orbitol,  456 

of  pinnn,  701 

deep,  6>^.  678.682 

^1                           ficleral,  362 

Suspensory  ligament  of  eyeball. 

superlitial.    133.    600. 

^1                           triradiate,  456 

324 

613.   620.  621. 

ot  tacrj-mal  gland.  328 

640.   678.  682. 

^H                   Snperficialis  colli  a.,  46 

ot  lens.  360.  372 

686 

^M                   Superior  maxilln,  eicision,  579 

ot  ttiallens,    424,    409. 

liga(i.in,  \se. 

^M                                         lineaofinciBion.572 

413,  422 

branch  of  faoiiil  n.,  filS,  669^ 

^B                              fracture,  586 

Snture,  ooronnl,  573,  588 

609.  613.  620 
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Temporal   branch  of  orbitnl  n., 

Tendon  of  omo-hyoid  m..  39 

351,  612,  en,  609,  613. 
626 

tensor  tvmpuni,  409 

action,  261 

Tenou.  capsile.  324,  342,  320 

nen'e  supply,  261 

oonvohitioo,    iiilencir,    474, 

capsulB.  321 

Thyro  gtoteal  duct,  135,  216 

477 

space,  334,  395,  331 

Tbyro-hyoid  bursa,  255 

middli',  474,  477 

Teuotomj  in  torticollis,  37 

ligament,  255.  254.  2«3 

superior,  474,  477 

TentwT    polaci    m.,    245,    303, 

membrane.   355.   123.  212. 

diviHionoriaciitlu.,  666 

690 

231.  254,  363 

tiMJia,  618,  620 

action,  245 

muscle,    121,    30.    71,    78. 

ahacesa  beneath,  6)8 

inaertioD,  245 

177 

density,  61d 

origin,  245 

action,  1 21 

taraim.,  633,  321.346.355, 

blood  supply,  121 

Gnnre,  raiildli.,  474,  477 

632,  633 

insertion.121 

superior,  47* 

action.  634 

nerve  8ni>ply,  121 

lobe.  481,  491,  471 

insertion.  633 

origin,  121 

inferior  sarfaoe,  494 

nene  supply,  634 

relations,  121 

UndiiutrkB,  509 

origin,  633 

Thyroid  6.,  inferior,  61,  144,   78. 

lobes,  456 

relations,  633 

129,   133,    174. 

lyinjJiaticB,  615 

trnipaai  m.,  435,  405,  422 

229 

muBole,  625,  321,621,678. 

sction,  426 

686 

iusertioo,  425 

branches.  144 

Botion,  (OS 

neoe  supply,  425 

irr^olarities,  179 

blood  sum>l;,  635 

origin,  425 

ligation,    145,    179, 

insertiouTeSS 

tendon,  409 

1^77 

TentJi  cranial  n.,  76.  AGC,  438. 

line.  20,  67 

origin.  835 

542,  556 

operations  to  eipose, 

nerve,  anterior,  613,  686 

oriirin,  553 
nerve,  729,  715 

174 

posterior,  612,  678 

superior,    H6,    50,    70, 

saperlicia],  688 

Tentorium    oerehelli,    455,    712, 

78,     105.     123. 

nerrra,  deep,  687 

717,  718,  714 

133.  177.  251 

rcKion,  625,  621 

Terminal  bnuich  of  anterior  eth- 

irregnlarities, 188 

ridnM,59a 

moid  a.,  337 

ligation,  187,  177 

vein,  50.  70.  319 

Testes,  r>43,  542.  556.  560 

line,  20,  67 

middle,  33,  645 

brachia.  543 

ajis,  144,  78.  79.  133,  174 

snperlieinl,      33,     613, 

Tetanus,  231 

hmni-hes.  144 

620.  645 

b.«iv,  39,  78 

Temporo-facial  n-,  6li9 

523,  542,  546.  552. 

oart'ilnge,  33.  273,  123.  351, 

branches.  669 

569 

354.  258,  259,  271 

Temponvmalnr  n.,  351,  684 

pnlvinar;  339 

fracture,  374 

Temporo-roiHillary   artionlation, 
5Td,  376,  577 

tubercle,  anterior,  538 

ossifliation,  274 

poBltrior,  .■138 

gland,  23.   122.  123,  129. 

blood  aupplv.  .^74 

Third  cervical  n.,  anterior  divis- 

251 

interarticular  tibru-oarti- 

ion.  71.  78 

arteries,  126 

lage,574 

cranial  n.,  341.  462, 727, 326. 

capsule.  126 

458.   IVrff  Oculo- 

(Bpaular, 576.  577 

motor  Nene. 

isthmus,  231 

internal  lateral,  574 

origin.  552 

nerves.  136 

Tentriele,    &32,    316,   528. 

relations.  122 

nerve  supply.  574 

329,  536.  556,  369 

slmctuie,  132 

e^ovial  nienibraue,  674 

Thoracic  a.,  lonn,  123 

veinK,  126 

rein,  35,  631.  693 

superior.  133 

inferior.   78,    79,    123. 

duct,  138.  160.  129 

164,  251 

relations,  131 

middle.  35.  70,  645 

oonvolntion,     interior,     495, 

ner\e,  estemal  anterior,  149 

superior.    91,    35,     70, 

494 

first,  149 

645 

middle,  493,  494 

anterior  divisinn,79 

superior,  493,  494 

internal  anterior,  149 

finnre,  inferifir.   492,   408. 

poDterior,    or  lung,   1.53, 

Tic  coiivulsif,  205 

494.  497 

51,  71,  149 

middle,  492,  494 

Thiomboeis  of  lateral  sinus,  611, 

Tissue  ot  eyelids.  662                         ^^ 

line,  510,  306 

720 

Tongue.  216,  313                              ^^^^M 

superior,  493,  494 

ot  petrosal    sinus,   superior. 

216                                    ^^^H 

line,  510.  306 

423 

arteries,  103                               ^^^^H 

lobe,   456,   481,    491,    458, 

ot  sigmoid  sinus,  423,511 

atrophy.  330                                ^^^^H 

565.      fide  Teiiipoml 

Thyro-atrtenoid  ligamentB,  enpe- 

216                                      ^^^^H 

Lobe. 

rior,  366 

blond  supply,  223                        ^^^^M 

landmiu-ks.  509 

Thyro-ai7tenoidensm.,261,  259 

Tendo  oculi.  594,  6.10.  652,  330 

ootioD.  261 

318                      ^^^H 

pnlpelimrum,  630 

insertion,  361 

excision,  323                               ^^^^M 

Tendon,  centrsl,  ot  perioenm,  590 

Der^e  supply,  S81 

glands,  219                                 ^^^^H 

common,  of  recti  ninscle.  iu- 

origin,  261 

in  anesthesia,  223                    ^^^H 

terior,  347 

Thyro-epigl«tti(tean      ligament, 

Ivmpbatii*,  333                       ^^^^H 

superior.  347 

sno 
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■^H 

^^H                 Tongue,  mnaoles,  dtsseotion,  lOS 

Transveree  facial  vein,  33.  678 

Triradiate  sulcus,  466                    ^^^^H 

^B                            estriDsio,  S19,  109 

fisaure,  467,  481.     I'lde  Pre- 

^^M                               inlrioBio,  320 

central  FiBsure. 

a.,  336 

^^B                        nerve  aniiply.  233 

line,  .507 

nerve,   327,  462.   543.      fide 

^H                      paralysis,  220 

oocipilAl  liaaure,  572 

Fourth  Cranial  Nerve. 

^^m                        root,  316 

Bnture,  STJ 

Tubal  tonsil,  411 

^H                        section,  221 

sinus,  736,  714,  715 

Tube,    Gusiaehian,     408,     405. 

^H                        tip  of,  216 

TrBiisversiia  our«  ni..   666,  401. 

409 

^^H                 Tongue-tie,  115,  216 

663 

blood  supply,  412 

^^H                         operntion,  115,  215 

Trapezina  ni.,   39,  41,  50,   71. 

mucous  glands,  411 

^^M               Itonsil,  224,  218,  23d 

78,79 

nerve  suppiv,  413 

^^M                        anipubitlnn,  235 

^^H                      nrt«rit94,  lOS 

512 

orifice,  298.  422 

^^^H                        hvpertropliv,  325 

Trephining  in  abscess,  cerebellar, 

^H                        liul^l.  219 

511 

^^M                        lyinpliaticB,  225 

e^Badarel,  511 

Pons  Varolii. 

tomporo-sphenoid,  511 

cinereum,  45li,  458.  516 

^^H                        of  LuBohko,  phnryngeal,  232 

560 

^H                      pbaryngaal,  233 

traiiiualip,  512 

Tubercle,  carotid,  34,  152 

^^H                                hypertropby,  232 

in    extradnral     hemorrhage. 

cunealc,  657 

^H                         relations.  22.^ 

734 

DHnvin-8.    399,    398.   401, 

^^M                      tnhal,  411 

in  headache.  512 

663 

^H                 TonsUlar  a.,  93 

mastoid  antrum,  »S 

^^H                      branob  of  doranlis  ItngniE  a.. 

Triangle,  carotid,  iuferior,  54,  61, 

562 

^^M                        105 

95 

of  epiglottis,  270 

^^M                            of  facial  a.,  105 

poutcntB.  61 

dissection,  61 

538 

^^M                                    118 

superior,  64,  63,  55 

posterior,  638 

^^H                      r«oes8.234 

contents,  62 

of  Rolando,  557 

^^H                  Tonsillitin,  325 

scalene,  154 

^H                  TonsiU,  blood  iinpplj,  224 

ooninion,  anterior.  54 

Tul)erculuin  acusrioum,  547. 999, 

^H                      orypts,  224 

posterior,  54 

542,  556 

^H                         nerve  supply,  236 

digastric,  54,  63 

^H                      veins.  235 

319 

^^H               Tophi,  400,  665 

lingual,  64 

Ot  scalp,  587,  616 

occipital,  M,  S5 

Tnrbinated  Imne,  396 

^^H                  TorlloolllB,  63 

inferior,  299,  309.  3SO 

middle,  299,  809,  350 

contents,  57 

superior,  299 

^^H                  Touch,  ceuler.  603 

dissection,  67 

bones,  necrosis,  300 

^^M                 Tnibecala>,  647 

of  election,  63 

Twelfth  cranial  n.,  104.  467,  458 

^^M                 Tntohea,  24,  382,   39.   41,    123. 

of  neck,  anterior,  18 

origin.  552 
nerve,  729.  715 

^H                             129 

posterior,  18 

^^M                         oervloal  portion,  relations,  382 

subclavian,  54,  5B,  55 

Tympainca,  683.  682.  686 

^^H                  Troolinil  brnnoli  of  inferior  thy- 

contents,  60 

^^B                   roia  a.,  145 

dissection,  511 

geala..97 

^H                  Trachelo  mastoid  lu.,  192 

frabmaxillary,  54,  63,  55 

^^1                TnchMtomy,  34.  383,  279 

contcuta,  63,  98 

lie.  43« 

^H                          iDoisioD,  21 

dissection,  63 

plexus  ot  nerves,  436 

^^M                         thyroid  gland  in,  132 

supra-clavicular,  59 

Tympanum,  407                                  ^^^ 

^B                          veiDs  in.  37 

dissection,  69 

anterior  view,  401                  ^^^^M 

^H                                              eral.     554,     552, 

415 

nerve  enpply,  42S                      ^^^^^H 

^B                                                    S96 

Triangles  of  neck,  54 

nerves.  425                                  ^^^^H 

^^m                                    pymniidal,  552 

diimmni,  55 

^^B                         olfnctorv,     456.     463,     303. 

dlsvction,  54 

U.                                              1 

^^1                              «58,'S39.  690 
^H                         optui,  463.   458,    539,   552. 
^^B                                     565,  569 
^B                              Aitvniu.  463 

Tributaries  to  lateral  sinus,  720 
Trifacial  n.,  405.  728,  339.  539. 
Vide  Fifth  Crania!  Nerve. 
neuralgia,  (m 

Ulcer  ot  cornea,  363                                       1 

rodent,  of  nose,  336                                   ■ 

UhMT  n.,  149                                                  B 

l!ml>o,  416.  418                                              ■ 

Uncinate  convolutions  A<a                        H 

Uncus,  483.  488,  494,  497                         ■ 

UtrU-Ie,  431.  437,  439                                    H 

Uveal  troitt.  3en                                          H 

Uvula,  338.  212,  236.  239,  396                  ■ 

of  cerebellum,  oflS.  560                           ■ 

of  mouth.  224                              ^^^^B 

^H                   Tmots,  optio,  463 
^B                   Trogicus  ni.,  665.  401,  663 
^H                  Traicus,  309,  660.  398.  661 
^^B                Trausv^rsalia  colli  a-  59.  GO.  146, 
^^B                                     so,     70.     78,    129. 
^H                                      133,  174,  208 
^H                                  vein.  60.  35,  50.  70 

Trixeminus  n.,  465.      F'lie  Fifth 

Cranial  Nerve. 
Trigonum  h™lossi,  547,   536, 

omo-clavicnlare,  59 
vpntriculi.  ,WI 

^H                          humeri  a.,  145 

Trihomed  ventricles,  518 

^^^H 

^H                  Tnnaverse  a.,  4.'K),  444.  452 

Triiwiiate  flwure,  436,  483.  458, 

^H                          facial   a..    614.    608,    613. 

483,    488,    497.       Vide   Or- 

Tnllecnln,  218.  280                    ^^^^M 

^^^^^                620.  640.  645 

bital  Funre. 
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VftllecnU  of  cerebellam,  658 

Vein,  jngular,  posterior,  aitemal, 

Veins  ot  middle  ear,  425 

Sylrii,  470 

^ 

of  naaal  cavities,  307 

otneck,  35.645 

216 

labial,  inferior,  117 

ot  now,  385 

Vallum,  219 

lingual.  92,  112,  33.  30,  31. 

of  orbit,  334 

ToUnlvit  metbod  ot  laflatlng  mid- 

70. 177.  645 

of  pharynx,  238 

dle  BAr,  411 

relations,  113 

ot  pterygoid  pleras,  687 

Valve  of   Vieoasens,   543.      ride 

mastoid,  37 

of  pterygo-maiillag-  regiOD, 

Mednllnry  Velaw,  Snperior. 

maxillsrv,  anterior,  687,  35. 

687                        ^     ■*      . 

Vviatioiis  in  brain,  510 

645 

of  scalp,  606,  33.  645 

Vaa  abenana.  artery,  133 

internal,    6«7,    3S.    50. 

of  scrotum,  644 

Vaawlnr  ooat  of  eye.  367 

70.  643 

of  toneils,  325 

Vaacnlaritr  ot  face,  647 

middle  temitciral,  645 

pterygoid  plexus,  687 

Vanlt  of  8knll,  tractnre.  585 

thyroid,  645 

retinal,  :1H5 

Vein,  anguUvr,  606,  33.  643 

oooipitol,  95,  35,  645 

thyroid.  136 

anterior  ingular,  645 

diploic,  707,  705 

Velum    iuterposilum.    454,   531, 

moiillury,  6BT,  643 

relations,  !»5 

488.    497.     516,     533, 

temporal    diploic,     707, 

opbtliftlmic.  337,  343 

346,  569 

70S 

common,  33h<,  334 

inferior,  338.  334 

superior,  543, 516.  536. 
542,^60.  I-W.  Valve 

SO.  51.  70.  645 

phiebitia,  338 

central,  ot  retiua,  360.  384 

pnlsation,  338 

of  Viensseiis. 

cerebral  auperior,  709 

superior,  338,  334 

cervical,   deep,   96,   147,  35, 

orbital,  35,  645 

vcBtibuli.  437 

645    '^ 

poBt«nor  aaricuukr,  35 

cava,  snpenor,  129.  137 

mperficial,  70 

vortioosn,     374.    379,    360. 

ciliary,   anterior,    379,  369, 

pndio,  internal,  815 

369.  376.  377.  384 

377.  384 

retinal,  361 

Venesection,  33 

scapular,  posterior,  70 

Ventriole  ot  Arontins,  544 

ooDJnni'tivat,  384 

Mibclaviim.   60,   35.  70.  78. 

ot  brain,  fifth.  525.  488, 497. 

deep  cervical,  96.  35,  643 

79,  129.  174,  643 

316,  323.  365 

facial,  687 

siibmentnl.  35,  645 

fourth,  544,  516.  528, 

exteriiftl  jugulnr.  643 

sniH-rlicial    temporal,     620. 

529.  342,  360 

line,  623 

643 

fl.«)r.  536 

(aobi,  <I3,  606,  641,  35.   50, 

superior  thyroid,  645 

lateral.  518,   488,  497. 

70,   613.  620.   621, 

Biipra- orb! till,  35,  645 

516,  523 

643 

Bupi-ft-scupulBr,  HO,   35,  50. 
70.  167,  645 

body.      ."iis.      319. 

arterial  blood  in,  647 

528. 569 

conimaoications,  647 

temporal.  SO.  70.  193 

oomu,  anterior,  521, 

course.  647 

diploic,     anterior,    707, 

528,    329, 

deep,  647 

70S 

546 

disease,  647 

middle,  35,  645 

middle,    521, 

line,  623 

Bu,)er(ieial.      35,     613, 

528.  539 

relations,  93 

620.  645 

poHierior,    521, 

transverse,  33.  645 

temporo-niaiillary,  35.  621. 

328,     329. 

frontal.  35 

645 

546 

intra-livoid,  117 

Uiyroiil.    inferior.    78,    79, 

paatvrior,  bnlb, 

infra-orbital,  676 

123.  164,  231 

539 

middle,  35.  70,  64S 

ooraua,  519 

left.  129 

sui«?rior,91,33,70.645 

disBection,  518 

rigbl,  129 

trausvervalis  colli,    60,    35. 

tapping,  442,  511 

internal  inRUlar,  645 

50.  70.  645 

8Tlvinn.525 

maxillary.  687,  643 

transverse  fai-ial.  35,  645 

thini,   Kf!.    516.    528. 

jngnlar.  anterior,  33,  37,  30. 

vertebral,   143,  35,  33,  78, 

329.  536.  542.  556. 

34,  33.  39,    30.  70. 

79,  129.  137,  174.  64S 

569 

117.  164.  174,  177. 

Veins.  eerel)ellar.  4.i4 

tribomed.  518 

645 

diploic.  704,  70S 

of  oorpoHcallosum.  496 

eitemni,  33,  60,  30,  34, 

frontiil.  707,  645 

ot  larnix,    248.    366,    212. 

35.   39.   50.  70. 

diploic,  707,  705 

2ld.  250.  296 

^^                              174,  208,  645 

froiito-sphenoid,  707,  705 

Veutrioles  ot  broiii,  336 

^^^^b                      jngnlo-cepbalic 

iu  [raclieotnmy,  37 

bwlies,  529 

^^^H                                         23 

nieningea',  735 

dinKram,  328,  529 

^^^^^m                                     32,  37.  623 

ot  liniin,  454 

section,  516 

of  cerebrum,  454 

Ventriculi  tricornes.  518 

of  external  auditory  meatus. 

^^^^H                 internal,  61,  63,  73,  33. 

407 

561 

^^^^H 

ot  eyeball,  379 

interior,  563  ■ 

^^^^V 

ot  eyelidii,  6.^) 

^^^^^                                        645 

of  (ace,  33.  645 

Vertebra  prominena,  23 
Vertebral  a„  fil,  i:ie,  449.  39. 70. 

^^F                                 position,  18 

ot  Galen,  443,  .i32,  533.714 

ot  head,  643 

78.    79,    129.    133, 

^L                              posterior,   30.   35.    SO. 

of  iiilemnl  ear,  437 

137.  152.  164.  174, 

^^^^^                                       643 

of  laryux,  265 

444,  452 
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Vertebral  a.,  branches,  143 

cervical  portion,  136 
|;aide,  176 
irregularities,  176 
ligation,  143,  175 
occipital  portiop,  143 
operation  to  ^Imee,  174 
'Itrntions,  136, 175 
vertebral  portion,  136 
nerve  plexus,  85 
vein,  143,  35,  39,  78,  79. 
129.  137.  645 
Vertigo,  aural,  437 
Vesico-prostatic  plexus  of  veins, 

263 
Vessels  of  brain,  438 
of  neck,  70,  71 
Vestibular  n.,  438,  466 
Vestibule  of  cochlea,  427 
of  labynnth,  431 
of  mouth,  210,  212 
of  nose,  285,  302 
Vicq  d'Azyr,  bundles,  522 
Vidian  a.,  684,  682 
canal,  309 

nerve,  302,  698,  303.  690. 
695 
Vieussens,  valve,  543 


Visceral  arches,  25 
Vision  centers,  503 
Vitreous  body,  385 

chamber,  385,  360 
Vocal  cords,  24 

false,     248,    266,    212, 

218,  2Se,  4196 
true,    248,    266,    212, 
218.  250.  296 
Vomer,  291 

W. 

Waldeyer's  glands,  353 
Weight  of  brain,  455 
Wharton»s  duct,  113,  70.  71, 78 

relations,  113 
Wilde's  incision,  591 
Willis'  circle.  445,  444 
Window,  oval,  420 

round,  420 
Wings  of  nose,  284 
Word-blindness,  503 
Word-desifness,  503 
Wounds  of  cornea,  363 

of  face,  647 

of  longitudinal  sinus,  sape- 
rior,  719 


Wounds  of  middle  meningeal 
734 

oi  parotid  gland,  658 

oi  scalp,  602,  616 
Wrisbei^,  cartilage,  274 

pars  intetll&fidia,  465 
Wry-neck,  53 


Zinn,  ligament,  347,  334 
zone,  385 
zonula,  385 
Zone  of  Zinn,  385 
Zonula  of  Zinn,  385 
Zygomatic  arch,  596 
fossa,  693 

contents,  693 
fracture,  586 
Zygomatious  major  m.,  636,  627 
action,  637 
insertion,  636 
nerve  supply,  637 
origin,  636 
minor  tt.,  637,  627 
action,  637 
insertion,  637 
nerve  supply,  637 
origin,  637 
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